When you see those new cars 
with Body by Fisher—you’ll be 
quick to say that beauty takes 
abow. They are truly beautiful. 


It’s easy to see that the Fisher 
Body organization has come 
out of the war with its skill 
and craftsmanship at a new 


peak. 


Sowhen you have the pleasure 
of selecting a new car again, 
there's one thing to remember 
—be sure that it carries the 
emblem of Body by Fisher. 


It stands today, as it has stood 
for more than 37 years, as the 
sure sign of a better automo- 
bile. It means that all the skills 
inherent in the Fisher Body 
organization have now been 
combined to bring you greater 
beauty, togive you greater com. 
fort and safety. 


You get Body by Fisher 
only on 


SENERAL MOTORS CARS 


BETTER BY FAR 


Fisher Body Craftsnan's Guild Model-Building Competition—8 university 
scholarships, 624 other aseards for boys 12 years of age and older. Enroll 
now! Guild Headquarters: General Motors Bldg., Detrois 2, Michigan. 


HUY VICTORY BONDS —They Snished 


ip job — Lets Gu 


CADILLAC 


F 


«++ The gold in the earth lured 
the Forty Niners to California. 
Today, the golden sunshine 
.+.the blooming citrus and 
walnut groves... the magnif- 
icent Golden Gate and B: 
Bridges . . . the vast motion picture industry 
.+.the tremendous oil fields...the great 
forests .. . the inviting beaches . . . all add to 
the state’s worldwide fame. 


California has shared its wealth with all 
America through the distribution of its health- 
giving fruits and many other products ofits 


|FORNIA 


farms, ranches, forests, fisheries, mines and 
oil wells. 

Since 1869, the state's products and people 

have been teanspocted vex Union Peciice 

THE PROGRESSIVE 

UNION PACIFIC 

RAILROAD 
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‘Gout America’ 


Senge Middle Route, uniting California 
with the mid-West and the East. 


The necessities of war brought new glory to 
California as an industrial area. Its natural 
resources and healthful living conditions will 
stimulate peacetime industrial expansion; wi 
attract thousands of “prospectors” seeking 
golden opportunity in postwar enterprises. 

lifornia will continue to play a leading 
role in bringing greater prosperity to your 
America. 
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News 


Putting Plane’s Fuselage to Work...... 


The Flying Tiger Van Line. 
SONAR—The Radar of the Deep. 
U.S. Navy’s Island Empire. 
Telecasting from Six Miles Up.. 
Chemical Coating Improves Lenses... 94 
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How to Splice Roy 


Mending Your Metalware. 
Homemade Photo Spotlight. 
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VINCENT J. BURNELLI (page 65) 
has worked for 25 years designing air- 
planes whose fusclages would exert 
lifting power in addition to that of the 
wings. The present eighth Burnelli 
plane has had successful flight tests 
and promises speed, economy, and 
safety in the transport field. 
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COMING SOON: A SYNTHETIC TIRE 
THAT WILL OUTWEAR PREWAR TIRES 


Tiss isn'e a guess. A new kind 

of tire has been developed, 
and tests show thac if will ourwear 
brewar passenger ear tires. 

Ic is made of a new kind of 
synthetic rubber developed by B. F. 
Goodrich—different from the or- 
dinary synthetic rubber in general 
use by the tire industry. 

The new tire has had more than 
2,000 separate tests. Taxicab fleets, 
state police departments and the 
B. F. Goodrich test fleet have run 
it 16,800,000 test miles. Not only 
does it give longer tread wear than 
prewar tires, bue it has more re- 
sistance to bruising or damage 
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from accident. 

A new, slightly different shaped 
tread—we call it the “road level’ 
tread—is another feature that 
means longer wear. Engineers had 
wished for years co make a tread 
just slightly fatter, Bue that more 
desirable shape always set up strains 
in the tire body, or “carcass,” as 
it is called. B. F. Goodrich devel- 
oped an entirely new and stronget 
cotton cord, designed it into a 
‘carcass thar stands all these strains 
and permits the use of the new 
flatter, longer-wearing tread. 

In a few weeks these new tires 
will begin to be produced in large 


volume for shipment to our deal 
ers, but supplies may be limited 
for quite a while. So take good 
care of the tires you have—make 
them last until you can replace 
them with these new, better B. F. 
Goodrich Silvertowns. The B. F. 
Goodrich Company, Akron, Ohio. 


FIRST IN RUBBER 


TE 


PHONE LABORATO 


Exploring ond i devi 
fecting for ci improve 
‘economies in telephone service. 


and per- 
jents ond 
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TINY GIANT WITH A HISTORY 


Long before the war, the men who design your 
Bell Telephone System were looking for an 
electron tube with frequency capabilities never 
before attained. With it, they could transmit 
wide bands of telephone messages—hundreds of 
them simultaneously through coaxial cable — 
economically, and over long distances. 


They developed a tube which set a new standard 
in broad-band, high-frequency amplification. 
So minute that its electrode system had to be 
inspected under a magnifying glass, the tube 
could amplify either the voices of 480 people 


talking at the same time, or the patterns of 
television. Long-distance, broad-band trans- 
mission became a commercial reality. 


When war came, this tube excelled all others as 
an amplifier in certain military equipment. [t 
then grew into the 6AKS, one of the great little 
tubes of the war. Besides producing 6AKS's 
in large quantities, the Western Electric re- 
ded to emergency needs of the Army and 
lavy by furnishing design specifications and 
production techniques to other manufacturers, 
of whom at least five reached quantity produc- 
tion. On every battlefront it helped our ships 
and planes to bring in radio signals. 


Developing electron tubes of revolutionary de- 
sign has been the steady job of Bell Labora- 
tories scientists ever since they devised the first 
practical telephone amplifier over thirty years 
ago. Now tubes like the 6AK5 will help speed 
the living pictures of television, as well as hun- 
dreds of telephone conversations simultane- 
ously over coaxial highways of the Bell System. 
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Training is essential to advancement 
in any field—and it's 
important to have it on record 


International Correspondence Schools" 
sound and practical training goes 

on record—and counts in the 

record. I. C. S. regularly 

reports the progress of its students 

to their employers, regularly 

receives letters expressing 
appreciation for this service, 


A typical employer communication 
notes: “I have every I. C.S. 
report on my men filed with their 
personal records, the records 

which help to determine any action 
taken in regard to those men.”* 


YOU want your record to show you 

have trained for promotion. 

YOU want your employer to know 

that you have prepared yourself 

for larger responsibilities. Then 

act now to obtain that training. 

1.C.S. Courses cover more than 400 

business and technical subjects, 

The coupon brings full information. 
Name furniahed om requet 


‘BOX 7639-1, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked Xi 
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Coming Next Month 


TREMENDOUS WEALTH IN NATURAL 
GAS. It used to be regarded as @ convenient 
means of heating and illumination for those 


Natural gas now promises to be the basis for 
a new industry. Read of the wonders it pro- 
duces, including, maybe, nine-cent gasoline. 


HOW TO TAKE HOLLYWOOD COLOR 
PIX. An ace photographer of the film capital 
gives the low-down, and what he says is backed 
up by cye-dazzling color pictures. The story 
covers indoor and outdoor lighting, make-up 
for portraits, and color selection. 


NEW YORK’S NEW MAMMOTH AIR- 
PORT. Dwarfing all other metropolitan air- 
ports in size, completeness, and cost, Idlewild 
Airport, wrested from the swamplands of Ja 
maica Bay, shows the Big City’s belief in the 
future of air travel. Here are the thrilling de- 
tails of the daring project. 


SYNTHETIC CRYSTALS, made out of chem- 
icals for wartime use, are now being proved 
valuable in peacetime industry, and the field 
has only begun to be explored. This article 
outlines the development of the processes for 
making these valuable optical aids. 


TEST RADIOACTIVITY YOURSELF. Take 
@ harmless look-see into this storehouse of 
atomic power with the aid of the homemade 
detection apparatus described in this story. It 
will help you to keep abreast of developments 
at the beginning of the Atomic Age. 


SERVICEMEN ATTENTION! 


In the December issue, POPULAR SCI- 
ENCE MONTHLY will announce a 
$3,300 craftwork contest for service- 
men, service women, and veterans. 


Special service and handicraft of- 


ficers with units overseas can get a 
head start by writing NOW for a sup- 
ply of posters announcing the rules, 
awards, and other details. Address 
POPULAR SCIENCE MONTHLY, 353 
Fourth Avenue, New York 10, N. Y. 
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PREPARE NOW... 
FOR THE BETTER JOBS WITH HIGHER PAY! 


Today the demand for practical electricians in industry is great; 
tomorrow it will be greater. You can take advantage of these demands 
and the opportunities they present. You can get in on the 
ground floor—by learning the fundamentals of electricity, by 
knowing the essentials. Yes, you can prepare yourself 
for the better jobs ahead—and right in your own 
home, at the hours most convenient to you 


PRACTICAL ELECTRICITY 
FOR.HOME STUDY 


By FREDERICK C. RAETH, B. S. 
President, Canadian School of Electricity, Ltd. 


These four great books constitute a complete 
itative course which was formerly available only to 
those who studied at accredited schools of electricity. 
They contain the same material that is taught in 
those schools. 


More than 1300 fact-filled pages! 


This course, now presented in four easy-to-handle 
volumes, begins with the simplest, basic principles. 
Step by step the author introduces and explains the 
more advanced applications, so that when you finish 
the course, you will have at your command full 
directions for all the operations in electricity and 
electrical engincering—installation, design, and r 

pair—for every type of equipment in use today. 


Bea 
“Know How’ Man 
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felephony, radi, and XCrayealleidd Feviews at the end of each chapier. Electricity for Home Study” points the 
cleetricity. caine have reccived Gher original rnining in tous, Send for Wt now! 
MAIL THIS COUPON 
Send No Money D. Van Nostrand Company, Inc.,.250 Fourth Ave., New York 3, N.Y. 


Please send me PRACTICAL ELECTRICITY FOR HOME STUDY 

in four volumes. Within 10 days I will either return the books or send. 

jamine these Books for 10 Days FREE! you $2.95 as Brst payment, and $2.00 a month for three months 
Until the total price of $8.95, plus a few cents postage, is paid. 


We would like to give you the chance to 
prove to yourself that you can master elec- 
icity from these books, Simply mail’ the 
Coupon at right. Unless you are thoroughly con- 


{If you send remittance of $8.95 with this coupon, we will 
pay the postage. Same return privilege, refund guaranteed). 


Yioced of the value of “Practical Electricity Name 

Tor Home Study" you may return the » Address 

books without further obligation. Ifyou decide 

to keep them, you need pay only $8.95 (plus City Vers State 
‘Tew cents postage) in four convenient install Ch yon leeds) 

ments ‘$295 within tea days and $2.00 a » Reference 

month for three months thereafter). So act | Address 


how. Fill out the coupon, and start yourself ie. 
(on the way to a good career and good money. 
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3000 Designs _and 
Sketches in 355 
pares. 


2:98 


PARTIAL CONTENTS OF ENGINEER'S SKETCH-BOOK 


Accurnul 
‘Adjusting devices 


Swivels, 
‘ond cisterns 


Ties ond struts 
Timber 

Turbines 

Eccentrics Volves ond cocks 
Elastic wheels Valve storting 
KNICKERBOCKER PUB. CO., Dept.M-100, 120 Greenwich St, New York 6,KLY. 
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‘Kindly send me for 10 days FREE tria 
the. Engineer's Sketch-Book. if 1am not 
sd with it I may return it within 10 
ind'my money will be refunded. 
Os enctone $2.98; send book postoaid. 
CO send €.0.0. tor $2.98 ptus postage. 


Address 
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Be honest now— 


suppose that a better job had opened up in 
your company—carrying with it promotion 


and more money—could you qualify? 


If you were boss, would you select “YOU” for 


that better job? 
Consider before you answer. 


If YOU 


were Boss 
would 


YOU 


promote 


“YOU”? 


{})) directing the efforts of other 
men is a valuable asset to 
any business organization. 
He never wants for a good 
job and above average earnings. He gets ahead. 
We have helped thousands of men achieve 
promotion and more money—success some- 
times beyond their dreams—a success that was 
started by a coupon similar to the one below. 
Get out of that rut—don't be satisfied with 

a mediocre job at small pay—be a success in 
business—this coupon may be your first step. 


First of all, could you jill the job? Has your 
experience fitted you for the step forward— 
have you been preparing for promotion apart 


So send it today—right now—tomorrow 
never comes for the man who consistently 
puts things off. 


from experience gained on the job? 


Or have you just been filling a niche, 
doing daily tasks well but making no 
real and intelligent effort to learn and 
qualify for the job ahead so that if an 
opening should occur you would be 
ready to fill it? 

The man who gets real promotion 
is the one who makes his own breaks 
—the man who slaves in the ordinary 
job at low pay just wishes and dreams 
‘of promotion and more money. Which 

sare you? 

Business is always willing to pay the 
man who knows—and pay him well. 
The man who is ready and willing to 
take responsibilities—and capable of 
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La Salle Extension University 


A Correspondence Institution 


Dept. 1183-R 417 $. Dearborn, Chi 
It you can help me get the ability and knowledge for real promotion. I 
want to know it Please send me your (ree 48 Mae Bookie tli how 
Tan socceed inthe field ave checked below. Y understand you wil 
end this without obligation 10 me 

1D Accounting O Law: LLB. 

OG. P. A. Coaching Foremanship 

B Bookitcepina G Industrial Management 

Business Management 


o 
G Effective Speaking 


Name.. 


City and State .., 


1 Will 
Show You 
How to 2 1 ae 


1 send you" Soldering Equipment and Redic parts; in my course | show you how to build this N.R.I. 
‘show you how to do Radio soldering; how to mount and —_—Tester with parts I send. It soon helps you fix neigh- 
connect Radio parts; give you practical experience. __borhoed Radios ond earn EXTRA money in spare time, 


- 
a 


You get parts to build this Vacuum Tube Power Pack Bu 
make changes which give 
‘of many kinds; learn to « 


9 this A.M, Sig 
experience with packs valuable experience. 
1 power pack troubles, _—lated signals for mony 
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by Practicing 
in Spare lime 


KNOW RADIO 
Wii Succeét— 
! wit rain You at Home 


Radio Circuits; then test them: 
learn how to di special 
and repair circuit 


You get parts to buil 
see how they work 
cirevits; how to lo% 


a Week EXTRA in Spare Tim: 
ay you enroll I start s r 
HEETS to help you make 
in spare time while learning 
Tesson and 64-page book F 
out opportunities £ 


Our 31st Year of Train- 
ing Men for Success in 
Radio 


in local and distont stations—and gives you mor 
experience to help you win success in Radio, 


SAMPLE LESSON 


MRE SMITH, Presiden, Dep. SMP 
Moca! ads insti, Washington 


My Radio Course Includes 
TELEVISION + ELECTRONICS 
FREQUENCY MODULATION 
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‘HENCE came the knowledge that built the Pyramids 

and the mighty Temples of the Pharaohs? Civiliza- 

tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 
Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times. 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve 
ment and happiness that you desire? If not, it is your duty to youre 
telf to learn shout this rational method of applying natural laws for 
the mastery of life. ‘To the thoughtful person fe ls obvious that every” 
one eannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of thote possessed of a true desire to forge ahead and with to 
make vse of the subtle influences of life, the Rosicrucians (not a re- 
ligious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
Tanner of living, may receive these secret tachings. ‘Not weird or 
strange practices’ but @ rational application of the besic laws of fe. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE ‘(astorc) CALIFORNIA 
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AMENHOTEP IV 
Founder of Egypt's 
‘Myntery Schools 


Use this 
coupon for 
FREE 

copy of book 


San Jose, Cali 


Pleate send free copy of Sealed Book, 
which I shall read ae dicected. 
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Whats My Job7-\Manufacture 
Weaklings into (=) ~~ 
| Gita 


‘Actual photograph of 
fran who holds tne. itis 
Tine “World's Most Ber 
fectly Developed Stan. 


GIVE ME a skinny, pepless, second-rate body 
—and I'l cram it so full of handsome, bulging 
new muscle that your friends will grow bug~ 
eyed! .. . Tl wake up that sleeping energy of 
yours ‘and make It hum like a high-powered 
motor! Man, you'll feel and look different! 
You'll begin to LVEL 


Let Me Make You a NEW MAN. 
—IN JUST 15 MINUTES A DAY! 


You wouldn't believe it, but 1 myself used to be 


weakling. “Fellows: called ine “skinny. 
rade fun of me behind my back. twas a flop. THEN T dis 
Sovered my marvelous new muscie-building system" Dymam'c 


Tension" And it turned me into omplete specie 
Of "MANHOOD. that today t hold ‘the title “HE WORLD'S 
Most PERFECTLY DEVELOPED MAN. 

‘That's how I traded in my ‘bag of bones’ for « barrel ‘of 
muscle!” And,1 feltso much better, so much om top of the 
World in ty big. new. husky body. ‘that T decided to devote 
Bry whole life ts helplig other fellows change themselves Tato 
Rperfectly developed men 


What Is “Dynamic Tension”? How Does It Work? 


When you look in the mirror and see = healthy, husky, 
rapping fellow smiling back at you™then you'll be astounded 
OW Sahort a time’ ie takes “Dyncmic Tension’ to GET 
RESULTS! 
Dynamie Tension’” Is the easy, NATURAL method you can 
eactice In. the privacy of your own room JUST 1% MIN’ 
HES EACH DAY™—while your scrawny shoulder muscles begin 


tovawelt Hope, nthaee spindly arms and fees ot pout 
Bugs” "ana your whole body starts fo tee! “alle. Ral at CHARLES ATLAS, Dept. 111 
sip and go! 115 East 23rd St., New York 10, N.Y. 
One Postage Stamp May Change Your Whole Life! 1 want the proof that your 

‘As ve, pictured up above. I'm, steadily building broad- ‘of me—give me a healthy, husky body and bie 


shouldered, dynamic MEN—day by day-the countey over Muscular development,” Send. me” your: 
Book, “Everlasting Health and Streagth 


of pure MANPOWER. 

‘Take just a few seconds NOW to fil in and m 
‘the coupon at right. and you will receive at on 
ny FREE book—"Everlasting Health and Strength 
That PROVES. with actual snap-shots what Dy 
Bas, Taam’ has done for thers—what it 'can_ do, tor 
50, New York 10, N. ¥ sisal ect iacalace 


Zone Xo. 
City. eee esses Mame State 
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another language by 


LINGUAPHONE 


The post-war world will be- 
Jong to the rwo-language man 
and woman. They will be able 
to take advantage of opportu- 
nities wherever the prospects 
are brightest, the pay highest, 
the work more interesting. 


‘Their ability to speak another language will make them feel at home in Pera 
or Norway, France or Brazil, Iran or Morocco, China or Russia. 


tHe LINGUAPHONE Conversational METHOD 


prepares you, in your own home, to SPEAK any one of 29 world- 
languages, in an amazingly short time. 

SPANISH RUSSIAN GERMAN 
PORTUGUESE FRENCH ITALIAN 
and 23 other languages 
You learn through natural, everyday conversation. First you LISTEN 
to the clear voices of native teachers . . . they speak to you as often as 
you wish, never tiring ... You REPEAT what they say... you ask and 
answer questions, and before you are actually aware, you are convers- 

ing in the language of your choice. 

Become a two-language man quickly, easily and economically by 
the world-famous Linguaphone Method. Endorsed by leading edu- 
cators; thousands of schools and colleges, and by Army, Navy, 
Flying, Signal and other Services. 


"Linguapbone is unique ... it has no equal.” 


N 
CN 


SEND FOR FREE BOOK 


It will give you new facts on how to save time, work 
and money in becoming a two-language man or woman. 


LINGUAPHONE INSTITUTE 


95 RCA Bldg., Rockefeller Plaza, New York 20, N.Y. 


LINGUAPHONE INSTITUTE 
95 RCA Bldg., Rockefeller Plaza, 
New York 20, N.Y. 


‘Without cost or obligation please send me the 
Linguaphone 


Name 
Address 
City... 
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INVENTORS 


NOW 1s te time To 


REE 
PATENT anp SELL your INVENTION 
BOOK 


Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere. presently engaged. in war production 
‘are looking ahead to ature by br ‘up patent rights now, so they will 
have new and attractive items to make and sell for civilian consumption as- 
toon as the war is over: This is what happened during and after the last war. 
Hence, the smart thing for you to do fe to look abead to the future too, 
Protect your invention and yourself by applying for a patent now. 


“PATENT GUIDE” EXPLAINS WHAT TO DO 


‘Our “Patent Guide for the Inventor” answers many important questions 
concerning Patents that inventors constantly ask. It tals what facta, de- 
alla, drawings, aketches, eto. are necessary to apply for a Patent; how 
to protect your invention through dated and witneased disclosure; how 
to do this AT ONCE to safeguard your righta; how Patent Office Records 
‘ean be checked to determine whether the invention is probably patent- 

je before filing fees need be paid; discusses costs involved and a 
practical way these ean be paid as the application progresses, It tells 
Tow some inventors secured financial backing; how many simple in- 
ventions have proved large commercial successes; how Patents covering 
improvements algo can be profitably utilized and marketed; tells count 
eas other facts of interest, 


WHY YOU NEED EXPERT. ASSISTANCE 


‘Tho Patont Laws were enacted for your beneSt—to sive you proteo- 
tion for the features of your invention which are Patentable. But these 
features must be legally and concisely set forth in the form of “claims.” 
‘This phase of the procedure is so complex that the Patent Office ade 
vises the Inventor to engage a competent Registered Patent Attorney, 
Wo maintain a large statl—carefully trained registered patent attorseys 
~—expert draftamen—experienced searchere—to verve ‘you. We have 
Been serving inventors for more than 20 years. 


TAKE FIRST STEP NOW 


‘With the Patent Guide you will receive also Free a “Record 
‘of Invention” form which will enable you at once to establish 
the date of your invention, before you fle your Patent applica- 
tion, This step costa you nothing yet may be vital to your sue- 
cean,_ Remember —in Patent Matters, ACTION is IMPOR- 


“ivr. Delay con be costly. Mall the coupoa in an envel 
uate ito penny postcard NOW. 7° | CLARENCE A. O'BRIEN & HARVEY B, JACOBSON | 

Registered Patent Attorneys before the United States Patent Ofce 
52-1 Adems Building, Washington 4, D. C. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


1 
| Please send me your “Patent Guide for, the 
| Inventor”, and prepared “Reoord of | 
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Weshingen 4, D.C, | Name. i 
FREE COPY jee | 
MAIL COUPON TODAY! | ow | 
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Army Officer Champions 
lighter-than-Air Craft 


‘Tne article, “Airships for the Coming Air 
Age,” by Hal Borland, in the May issue of 
P.S.M. was particularly interesting to me. 
I became very much interested in lighter- 
than-air craft in 1929, when I was a member 
of the Lighter than Air section of the Naval 
Aireraft Factory. Even before the Hinden- 
burg accident, I was of the opinion that the 
poorly informed heavier-than-air industry, 
backed by prejudiced airplane pilots, were de- 
Uberately fighting the dirigible as a danger- 
ous competitor in transoceanic travel. They 
apparently could not be made to realize that 
the airship and the steamship would serve 
a different clientele, desiring greater luxury 
than planes could afford and requiring less 
speed. It is my belief that the lack of dir 
igible plane carriers handicapped our Pacific 
war effort, and that it was a direct result of 
antilighter-than-air propaganda. 

I was disappointed that your article neg- 
lected to mention the only truly American 
lighter-than-air basic design, the Detroit 
Aircraft’s metal-clad, pressure-rigid ZMC-2, 
which was successfully operated by the Navy 
for ubout 10 years and then broken up for 
test. After this time, tests showed practical- 
ly no deterioration of its paper-thin, alumi- 
num-clad, aluminum-alloy skin. Its design 
and manufacture were most ingenious, and 
it differed in principle from the Zeppelin 
types.—Lt. Col. L. C. R., APO, San Francisco, 
Calif, 


You‘d Better Carry a Broom Straw 
During the Watermelon Season 


Here is one that 
has got me puzzled. 
Place a broom straw 
horizontally across a 
watermelon. If the 
melon is ripe, the 
straw will turn to a 
45-degree angle: if it 
is green, it will not 
move. Some of the 
smart readers of 
P.S.M. maybe can 
tell us where the 
push or pull on the 
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broom straw comes from when the melon 
is ripe—E. J., Dickinson, Tex. 


Metal-Casting Problem 
Is Solved Two Ways 


Hexe’s my solution to E.B/’s problem in 
the July P.S.M. I think the front of the 
casting, of which the end and top were 
shown, is a circular piece with horizontal 
cuts at the sides. This would produce the 
squares and grooves shown on the front and 
side views originally 

given. I have read 
P. S. M. enthusiasti- \ 
cally for five years 

and enjoy it more 

than any other 
magazine. I am 16 

years old and have 

just finished two 
semesters of high 
school.—R. L, Osh- 

kosh, Wis. 


RECESS OR 
PROJECTION 


Excioseo is what 

I believe to be the 

answer to E. B.'s question. I have made an 
isometric of the casting. The hole in the 
center of the casting can also be a projec- 
tion of the same dimensions, since the top 
and side views do not confirm either— 
G. P., Brooklyn, N. ¥. 


Moral Code for Scientists 
Seen as Antiwar Measure 


‘Tue recent letter by L.S., of New York 
City, is very timely, since it deals with one of 
the greatest problems facing the scientific 
world today. As a former instructor of 
physics, I think that I can safely say that 
in recent years scientists have strayed away 
from the true philosophy of science. This is 
Partly due to the high degree of specializa- 
tion resulting from inereased technical 
knowledge and partly to the failure of the 
scientists to establish a scientific moral code. 
True scientists do not need the stimulus of 
war to excite the curiosity that results in 
rapid progress. 

There is nothing vitally wrong with sci- 
ence, for science is a philosophy, a method 
of obtaining information by rigorous mathe- 
matical reasoning. It is the scientist who 
is to blame, partly due to the reason given 
above; also because he allows the tinge of 
nationalism to creep into a profession that 
is universal and that must of necessity re- 
ject any right established by the use of 
might. When scientists reject these incon- 
sistencies, they will be ready to sit in an 
international organization for the abolish- 
ment of war. Meanwhile, as wars become 
ger and better.” the s 
sume more and more responsibility for the 
destruction of humanity.—Pvt. J. T. P, AAF, 
Lowry Field, Colo. 
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TO PROTECT THEIR 
INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money isenticing. Sales sources 
e many if your invention has merit. But, be sure—before Invention Record 


you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protec Know How Successful 
Inventors Protect ond 


tion, The first step toward inventive success always is— 

and always has been—the application jor a U.S. Patent. 

There is no other way to protect your invention in MATA UTT LTT 
accordance with the laws of this country. 

MAKE THIS RECORD NOW 1; 500 have an ine Seuss 2) tiga tent sole Te 
‘yention, and wish to secure it for the future, act at once, Haw eS 


it 
Gated now and recorded in our office. We will vend yuo this FREI 
ion Record Form for the purpose. Fill out the. Invention 


Form fully describing the nature of your invention. ‘Make 
a sketch of its main features, Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 


Your hance’ of combating rival inventors who may lay" Cte to 
Your fen tater, “Dow't delay a single minute in taking Whur ine a 
Portant step. Vour whole future’ may depend upon, i” Mail low vou, may patent on improvement o 
coupon for our FREE Invention Record Blank and New FREE wo obtain fonds 00, 


Tore beter for 
HOW WE SERVE YOU AS REGISTERED your tovention. 
PATENT ATTORNEYS Le 
“ke parlor Ag 
io Risiay aly quale te 


Book Today? 


many other inven 
you'll earn by 
E 


‘you at the Pa 


We have had long experience in studying hundreds of types of 
inventions. ‘This gives us the ability to judge your invention snd to 
describe it accurately and convincingly in technical language. It 


the perception to center arguments ‘upon those details of 
in our judgment, will be looked upon. most 


bly by the Patent Office Examiner. 


‘Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
pave the way to future security for you and your 
family. Act Today! 


‘We paint no glowing road to fortune—but if you har 
Qn invention... if it serves a definite new need... 
if the public accepts it—we can tell you it may provide 
the security and benefits you are seeking. 


MeMORROW & BERMAN 
Patent Attorneys 
142-F Atlantic Building 
Washington 4. D. C. 
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Come Along For a 


FLYING 


New Booklet Shows You 
How Easy It Is To Fly 


This exci new booklet, “How to Fly 
a Piper Cub,” takes you on a typical 
flying lesson, Shows you how easy itis to 
take off, climb, tur: ind land in a 
Piper Cub. Written and directed by a 
certified flight instructor. Includes many 
other features and full-color p 
Piper Cubs. For your copy send 10c 
stamps or coin for postage-handling, 
Piper Aircraft Corporation, Department 
PS115, Lock Haven, Pennsylvania. 


ee 


PIPER CUB 


POINTS THE WAY Ti 


WINGS FOR 


Bottle Cutting Calls to Mind 
Boyhood Stunts of Early 1900's 


‘THere seem to be several ways of cutting 
bottles to make tumblers, but the method 
we used in 1900 was perhaps the simplest. 
Just dip a yarn string in kerosene, wrap it 
around the bottle at the point chosen, apply 
a lighted match, revolve bottle slowly so it 
will heat evenly, and then sprinkle it with 
water. 

Back in those days I was able to float a 
needle on water without the help of tooth- 
pick, cardboard, or oil. I just laid her gently 
on the water, and there she was! A gadget 
my cousin and I made, which I have not seen 
since, might also be of interest to the present 
generation. We took a tomato can with one 
good end in it and punched a hole in this 
end with a nail. Then we tossed a lump of 
carbide on the wet ground, placed the open 
end of the can over the carbide, and held 
lighted paper over the nail hole. Bang! Gas 
rocket.—G. C, K., Cape Charles, Va. 


With the recollection of a singed hand re- 
sulting from an ex- 

periment with a piece 
of carbide, a saucer 
of water, and a 
lighted match, we 
earnestly recommend 
that research with 
this form of gas 
rocket be accom- 
panied with the ut- 
most discretion. The 
flame held over the 
nail hole ought to be 
on a long pole—Ed. 


Why Doesn’t Somebody Suggest 
Stuffing Dolls with It? 


H.B, of Port Arthur, Canada (August 
issue), might use his sawdust in place of 
sand for mixing with Portland cement and 
casting building blocks, floor blocks, and the 
like. It would be lightweight, unexpectedly 
strong, insulating, fire-resistant, and inex- 
pensive. The trick is to use just the right 
amount of water for the mixture. H.B. 
would have to make tests to get the right 
proportions for what he wished to make. 
‘When properly mixed with soil and then 
rotted, sawdust makes a partial fertilizer. 
Also, when briquetted with a minimum of 
asphalt or tar, it makes a hot, long-burning 
fuel—W. A. B., Fort Lauderdale, Fla. 
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add PYROIL 
- add LIFE to your car 


For those last tough miles your car 
must drive . . . those miles you worry 
about . . . enjoy the comfort of knowing 
that you have efficient lubrication that 
reduces frictional wear, rust and corro- 


sion. Know that you have no carbon 
formations or sludges. Know that you 
have a clean motor that stays clean and 
stays lubricated. 

Next time you drive into your gas sta- 
tion . . . just say “add PYROIL” . . . 
and add life to your car. 

Manufactured and Guoranteed by Pyroil Com- 
pany, W. V. Kidder, Founder, 994 Main Street, 
LaCrosse, Wisconsin, 


PYROIL COMPANY 
994 Main Street, La Crosse, Wisconsin 


I want my car to last and run properly. Please tell 
me more about Pyroil and how it can accomplish 
this for me. 


Name. 
Address 
City or Town. 


Jerry, the talking dog 
is entertaining hospi- 
f talized veterans by 


courtesy of the 
PYROIL Company. 


We Suspect that Someone 
Will Answer This Query 


Can someone tell me how to remagnetize a 
magnetic tack hammer?—E. M. C., Wau- 
chula, Fla. 


Housewife Drops Chores 
When P.S.M. Shows Up 


Ow tHe day your magazine arrives, I do 
very little housework. I read it from’ cover 
to cover, and then wish the next issue would 
come sooner. I start with the story about 
Gus, whom I have 
come to regard as a 
very real person and 
friend. I enjoy the 
articles on photog- 
raphy, household 
hints, uses for salt, 
soap, etc. Now, Sir, 
how about a woman's 
department? Most 
women's magazines 
are written for 
women with “time on 
their hands"—or for 
those who do not 
have to stretch pennies to make ends meet, 
May I suggest a few articles that would 
interest women who, like me, live on small 
farms? (1) How to wash, bleach, and use 
muslin grain bags. I wish I knew how to 
bleach them without ruining them. I know 
hundreds of uses. (2) How to make linoleum 
blocks, and how to print with waterproof 
paint. (3) How to pluck a chicken. How to 
clean and prepare for marketing. (4) How to 
refinish furniture—such as bureaus, tables, 
etc. using varnish remover, sandpaper, wood 
filler, stains, and varnishes. (5) How to 
make attractive one-dish meals. (6) How to 
live alone and enjoy it: planning a com- 
fortable one-room and kitchenette apart- 
ment.—(Mrs.) M. W. S. Medway, Mass. 


Some of these subjects have already been 
treated at length in P. 8. M., but we're doubt- 
ful about that living alone and really en- 
joying it —Ed. 


He Wants to Know How 
to Breed Turtles 
I wonper if any of your readers could send 


me information on the care and breeding 
of turtles—R. P. C., Toronto, Canada. 


POPULAR SCIENCE 


ENJOY GREATER OPPORTUNITIES... 
for 


ACTUAL “SHOP 
EXPERIENCE” 
PRACTICAL EXPERIMENTS 


MOVIES MAKE LEARNING 
FASTER—EASIER 


DeFores heme, rn tan 


Important 
basta 


ile PASTE 


i ‘i thas placed so many 
‘men in goor-pay jobs with the industry's leading manufacturers... 
fan extra service available to you regardless of where you live, Fe 
sardless of when you want to Use it—without added cost! 


SEND FOR FREE INFORMATION 

Mail the coupon today for the big book, * Victory for You!” and 

Pn No the Equipment Folder. Sce bow you cam 
tnaks Jour tart. tomas» pod:pay fb end 
‘bight futurein the vast billon-dlla Radio= 
Elccroaie Industry. Or if interested in 
Deforet's, RESIDENTIAL TRAINING 
in the modera, CHICAGO LABORATOR- 
TES shown at It, write for apecal deal 


NOVEMBER, 1955 


and a 


VETERANS! 


's offers you R 
Study G.I. Te 


J 


6e/nfoRADIO 
Re. ELECTRONICS 


THROUGH OeFOREST 
3 A-B- 
TRAINING « EMPLOY gy sit 


PREPARE AT HOME IN SPARE TIME 
or IN OUR CHICAGO LABORATORIES 


Radio, Electronics, Radar 
many applications and opport 
ch, are Wid 


and all the 
nities of 
If you 


if you can follow clear, easy-to-understand 
instructions—you can prepare now for this 

Good Pay. Bright Future Industry—in your 

SPARE TIME AT HOME, or right 


in OUR MODERN CHICAGO LABO- 
RATOR' 
training 
good. 
ies In 

of your 


DAY fo 


FREE information! 


“SYNCRO-GRAPHIC” 
LESSON TEXTS SPEED 
PROGRESS 


FROM 133 


E. B. DeVry, President 
DeFOREST'S TRAINING, INC. 
4 Avenue, Dept. PSL 
Chicago 14, Ilinois, US.A. 
‘Please send me your “VICTORY FOR YOU!” 
BOOK and EQUIPMENT FOLDER 


Name Ags 
_| Address 
City Zone___State. 


Dit a wean af World War 
check here, wa = 


21 


ra" BE ARADIO 


E i a 
‘A RADIO SERVICE ‘AGOOD JOB IN RADIOL —-—-RADIO- ELECTRONIC 
BUSINESS OF YOUR OWN TELEVISION BROADCASTING «SERVICE ENGINEER 


VLL PREPARE YOU FOR THE AMAZING OPPORTUNITIES AHEAD 


in RADIO- BEC: TELEVISION 


c Fea | surety a Fu 
ro no pucreu. eames | RADIO SET 


GET REAL “SHOP” EXPERIENCE for EASY LEARNING JS 


NOW IS THE TIME TO MAKE YOUR START IN RADIO 


22 POPULAR SCIENCE 


LECTRONICIAN 


SPRAYBERRY RADIO TRAINING 


TECHNICAL 

Wwe, you CE KNOWLEDGE 
SRILLED 

wa (4) HANDS 


11's a matter of practical common sense of Job you'll be proud to tell sour friends 
thar the quality and thoroughness of your boat. It that’s the kind of SOLID RADIO 
Radio Training will have a big induence on TRAINING You think would appeal to you, 
ck ‘tchemes to. teach you EXACTEY WHAT YOU WANT 


don't rely on gadgets PREPARES YOU FOR A BUSINESS 
fort, What we do employ is'a har MOR GOOD RAD! 
aight line, thoroughly proved method of i thaboatl 


es bo ecesanry 
tier which brane 


Read These Letters From Men 
I Trained: 
. 


PRAGTICAL instruction ‘that. really gets 
RESULTS and gets them quickest and gur= Men 
ft for the Student Fou wish to'speciize in 
YOU ARE TRAINED TWO WAYS Sinifon’ werk 
Yar mor than on ordinary “theory” sed tepalt Mictronte Beipment tnt 
ColugerSbranerc "Praline ia fullseale,  ¥aucl be, Tuy “aualited RADIC-ELEC; 
Groed gauge Radio Training which places FRONICLAN, equipped with, the sill 
take a Wonderful nuceess of roureel 


1 whl develop the skilt'ot your nana’ ~=— DON’T PUT IT OFF! 


to rive that 
Get the facts about my Tralning—now! 


make 


Plage Way to step fat Take the first important step toward the 
‘arled “and money-makin 
Food salary ‘tnd the features are 
increases. It means you will have the con-  ilustrated FR 


Adence tnd ability to 


wid down the Kind you along ‘with another valu 


Book “you'lt be iad to own. Mail Coupon 
AF ONCE! 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President 


Room 55115, Pueblo, Colorado 


Please rush my FREE copies of "How to MAKE MONEY in 
RADIO, ELECTRONICS and TELEVISION” and “How to 
READ RADIO DIAGRAMS and SYMBOLS.” 


Nome, Age. 


Address... 


City. . Stote. 


(Teor off, poste on penny postcard or mail in envelope) 


NOVEMBER, 1945 23 


Get Started in Radio 
TEN “HOW-TO-DO-IT” BOOKS 


5 BOOKS FOR S0c 
10 BOOKS FOR $1.00 
PREPAID 


RADIO PUBLICATIONS, 27 West Broadway, New York (7) 


DRAW CARTOONS 


BIG MONEY! 


awarion 


MAXIMUM TRAINING IN MINIMUM TIME 


CAL-AFROTECH TRAI 
the rest of your le. Spes 
ING and MASTER AVIATION MECHANICS since 
‘Tech taining. cactully designed for just one thing —TO MARE 

MORE MONEY FOR YOU. An alums of over 6000 sac: 
‘evful graduates proves out cater training  unvurpawed, 


> VETERANS prcvischcniceOi nator taghe® 


cAL~ AERO 


TOCHMICAL InSTITUTEe 


EASY...PLEASANT WORK! 


52 comp 
n'sises "fessional ciiciem on everylessen. Writetoday. 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept. 5. INDIANAPOLIS 4, INDIANA 


— PLASTICS! 


Plantion can be the next ereat 
Bitinemen Alresdy. tt saa impor 
‘con With T-€ 


"AND CENTRAL AIR TERMINAL 
(GLENDALE 1, CALIFORNIA 


Enjoy Security and a Good 
this Skilled 


BE A WATCHMAKER | 
my 


Profession 
Th 


MASTER MACHINIST, MECHANICAL DRAFTING, 
TOOL ENGINEERING 


tere beatae inermbicteserterg moter hee, feet 
co ALUIED SCHQOL OF MECHANICAL TRAD 


watchmaker! ¥ou 
feer by training at Ame: 
Schoolot Watch ; 
ced beld you enjoy clean, 
Tighe work in Jewelry stores — 
many watchmakers establish 
Basigeiy of thee own, Bi 
lions of timepieces 
enc service there 
‘Feed for shilled men to handle 
these delicate instruments. American School 


| GET INTO CARTOONING! $900) 


tes aly acceded cour, ag by expenenced wach 
tnaker with all equipment necessary oleara cvery phase of chia 
5 ‘jrokoton Nowis thctine rocome to Los Angeles 
ESpecpere (ors welnpeld: pereascat corsets | 

| Spear ops ellpud perma sessed boek 
ron tis oeesing Seld'end ASW-csiaing. | 


‘AMERICAN SCHOOL OF WATCHMAKING 


| SeSSph ger meat ene eae 
Disteoutiing FREE. Write: Oumeae #8 Se Lou 


‘AMERICAN SCHOOL OF WATCHMAKING 
Angeles 28, Calit, Dept SoU 


THE HOUR HAS STRUCK! 


Ristory 
Be pra 
Bookie on the New Order. 25.000th printing. "Write today. 

Bo a Citizen of the New World 
LEMURIAN FELLOWSHIP—Dept. 
| 118 North Larchmont Bivd., Los Angeles 4, California 


strated booklet and complete informa- 


Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR’s New AUTO REPAIR MANUAL ines show vou exactly WHAT 

‘shows you how to service and ised” went g° Some 

repair ANY part of ANY car! trade and technical schools 
No auto repute job ts too tough SuerZwhere. thou 
when you've got MoToR’s AUTO = 
REPAIR MANUAL! YOU can re- 
pair anything from carburetor to 
Teak Up maker Siodel ‘andthe joo Manual really ts, TRY it-FREE 
in the quick index-and go to work! fof 7 days! Learn first-hand how 
Clear, ‘ilustrated Instructions lead {68 pay for itself the first few 
you step by step, times you use it, 


souls deeasrate SEND NO MONEY 
7-Day Free Examination 


Mproke. down” 160 _ oficial facto 
shen manuals for vot, spotted alt 
vital ‘repalr. taformation. you coilies 
heed, dovetailed it all together ine Just mail coupon below—without 
EXDNE Sites etatochdemiand BS" out beck, ay Menke 
z ng. First make it show you 
what it's got! Unless you agree 

We Other Manual Like te thi is. the greatest. time-saver 

and work-saver you've ever 
Seen—return book in 7 days and 


ry Job 
on Every Car Built Since 1935! 
Nearly 200,000 service and repair facta 


‘This BIG dook—T64 page 
neh 


bound in sturdy 
you nearly "200,000 
Adjustment, replacement, 
tune-up facta on every car bullt 
from 1935 to 1945. ‘More than 1000 
cut-away photos, diagrams, draw- 


Chart: Valve Measurements: ‘Compre 
mn Preaaure: Torque Wrench Reading 
ting Motor: Engine Clearances, Gene= 


Same FREE 7-Day Offer Applies on New 
MoToR’s TRUCK REPAIR MANUAL 


MAIL COUPON NOW FOR 7-DAY FREE TRIAL 


‘MoToR Book Dept, Desk 2H, 572 Madison Ave., New York 22, HY. 

‘Rush to me at chee: (check box apposite book you want) 
‘MeToR’s AUTO REPAIR MANUAL. Iv OKT will remit $1 
In'Tedays, and $1 monthly for 4. months, piue ide delivery 

Gharge with Sal payment (65,35 tn all). Othenwiae Twill return I 


Scat'pontpaid in t'dare, (Foreign price, remit $7 cash with order). 
LOM*TeR’s TRUCK REPAIR MANUAL. (Described at let: 
OK, Twill remit 42 In? uss and 
i delivery” charges with inal p 


a | 


aur H 
a 1 


LE Toteea SO." ce hosial Note.) “Same Yoaay ‘netubacrehind 


pay" Eu mans Autor 


Print Name. 
Print Address 


cus, i any) 


NOVEMBER, 1945 25 


INVENTORS 


Weed this Uwe Adie! 


ULE 17 OF RULES OF PRACTICE IN THE 
vy. UNITED STATES PATENT OFFICE reads in 


THAT'S SOUND ADVICE! Yo: 
fog it and you'll be 
company 


1 be right in follow. 
ise in selecting Victor J. Evans & 
‘Our 47 successful years of 


‘une 
iat your 
‘tat You will 


GET OUR FREE BOOKS and 


EVIDENCE OF INVENTION FORM 
‘These two books. “Patent 
Protection” and "When and 
How to Sell Your Tnvention” 
f2plain 6 pages of practical 


Drodiict, fadeeta, méthode ‘and ‘processes or ‘boutewar. mann 
facture, ‘Remember practically every manufacturer makes 1 
S'rule to consider new inventions ONLY IP PATENT APPLICA 
THON HAS BEEN MADE BY THE INVENTOR. 


TOMORROW MAY BE LATER THAN YOU THINK . . . 
SEND THIS COUPON TODAY 


ctor J. EVANS « Co 


REGISTERED PATENT ATTORN 

eadicherte meus. Wosbanon 
2 palit eo eer ete 
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FORMULAS, RECIPES 
SECRET PROFIT IDEAS 


10,00! 


Complete 
sro 


= AWE: 


Personalized Instruc- 
tion for Professionals, Advanced 
Students and Beginners by Eminent Music Teachers. 
Check courses which interest you and mail coupon for 


UNIVERSITY EXTENSION CONSERVATORY 
765 Oskwoos Bivd., Suite U276, Chicago 15, Il. 


2 Plane C Violin Cornet Ci Trumpet D Saxophone 1 Clarinet 
Geuitar Co Mandolin C Voice (Ear Training and sight Singing 
Behoral Conducting © Public Scheel Music O Mistory of Musie 
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What's ahead ? 


Electrical Courses 
[DElectreal Draftine, 

Electrica Eneineering 
B Power House bleerse 


emteal Bog 
B Shemstry, Aneiys 
B Shem 


on B fiche Engineer 
‘Duding Foreman Founisy Werk 

Tit rine eee 
avering£} Coal Mining E lft Enencerine 


‘sod 
B Mechanteal E 
B Moutiaie wok 


rasan 
_Postii 


‘irish residents wend coupon to TC 


BOX 7638-1, SCRANTON 9, PENNA. 
please send me full particulars about the course before which I have marked X: 


At. Heme Address 


errerpends 
77 mingewoy, London, W. C 
DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 


A world of rapid changes and new eco- 
nomic problems, that's certain. Just as 
surely, however, there’s one thing that will 
be unchanged. In the near future and 
the long future, the important positions 


will be held by trained men. 


You want security for your family . . . 
freedom from financial worry . .. your own 
home . . . perhaps your own business. 
The surest route to them is specialized 
training that pays out in promotions and 
increased income. 


Thousands of I.C.S. graduates have 
proved the truth of this, In a single 30- 
day period, these famous Schools have 
received as many as 635 student letters 
reporting advancements in salary and posi- 
tion. In a period of 120 days, we've 
recorded 1,920 such reports. 


The few dollars these men and women 
paid for 1.C.S. training have proved to 
be the best investments of their lives. You 
have the same opportunity. Act now to 
prepare for the future. Mail the coupon 
for full information on practical, authori- 
tative training in any one of more than 
4c0 business and technical subjects. 


1D Textile Designing 
E Westen Mamutactaring 
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Your Service Man an AUTHOR? Learn fo Service 


and Repair 
ELECTRICAL APPLIANCES 


« merge mechnleo lpm of ese 
fee creer erie Keats 
Se ee 

eer eet 


eet 
for FREE lustrated booklet 
detail, No obligation. No salesmen 


Inraoal Grspndns Sen, at 7404. Sra 8 Pa 


HOW TO GET A BIG PAY JOB IN 
Real Estate 2 


eine 


potted 
FREE “inescu sxnaieiizs* 


MECHANICAL DENTISTRY AT HOME! 
oat % 
<< ‘ 


207 m. oresa St 


and INVENTIONS - 
DEAS oe AND 


FOR COUGHS FROM COLDS, 

git aches, burns, sprains use TAYLOR'S Ol, (Called Taylor‘s 
rd Si oF ie over 88 yeors: At your favorite store. 

; Ser 78e, "$150 

the same careful scholarship. 6. €. terior ‘Cow tne Fairport, N. ¥. 
Defines all the words most 
commonly used. 1,300 pages; 
110,000 entries.” $4.00 to 
$8.75, depending on choice 
of binding. G. & C. Merriam 
Co., Springfield 2, Mass. 


WEBSTER’S COLLEGIATE 
a 


é 
Merriam Webster Sauer eas bicsdan ints: -11, Chicago 40,11. 


p 


m Waiting 
for the BEST 
Handy-Sized 


Modernize Your Gun! Improve Your Seore! 


Most durable, grips. made ely une 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME TRAINING 


Learn by Doing! © 
Use real Radio EC 
Equipment Furnished 
with your Course 


Shep Method Training Wins Good debs) 
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SO IT NEEDS FIXING 


. FL sae 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


im ELL, I guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
dios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And, “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 

What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself, When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 
The Future Offers 
Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
. .. products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “fixing.” Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don't worry at all about too 
much competition. 
If You Are Ambiti 
To the contrary, I've prepared a complete 
course, chuck fuil of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 
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BIG MONEY 
INDEPENDENCE 
A PROFITABLE 
LIFETIME 
BUSINESS 
OF 
your own/ 


PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
re tine and be set with a business of your own when the war is over, 
ou don't need elaborate fixtures or expensive equipment to be a successful 
repairman, Operate from your garage, basement, vacant store, etc, Work 
as many hours as you wish—the home appliance repairman is his own boss, 
It is a profitable occupation for on many types of repairs it is not unusual for 
4 repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you, Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen, 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU, Age should be no barrier—nor should any minor physical 


bey New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, Explains and gives you 
a working knowledge of electricity, welding. nickel plating, ete. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course Is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon beluw today, 


————Read What Our Students Say About Course: 


1 really believe your course The Course in Appliance {am a mechanie for the 
the Dest tvestment a mex Western ‘Union Telegraph 
inded man can Co. ‘Three days 
E. Allen, In- 


‘tn 
in Appliance Repairing and f what I-have been looking 
must say T am well pleased for ever since 1 opened up 

h same, Tam only sorry my Pix-it shop. 1 must 
Tala’ not have said Course you told the 
ome yeurs ago. I have learned You said that 
fo" much more through this ‘a bit cellar and 
fourse T would not part with more information than T erage #10.00't0 
{e-Charles Setwars, Hamil PJ, every day.~Walter Hanby, 
ton, Oho. Breti, Sebring. Ohio. Brockton, Muss. 


GET STARTED DAY — MAIL_THIS COUPON 


CHRISTY suPPLY co. 
2835 N. Central Ave., Dept. D-3401 
Chicago 34, titi 


Please send me free lustrated literature about America’s 
Fastest” Growing Industry-ELECTRICAL APPLIANCE 
REPAIRING. 
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BE READY FOR 
A BETTER JOB 
AT BIGGER PAY 


Become a TE 
REAL BE ated 


tunities! U.S. Housing Administration Survey. 
12,600,000 homes needed. Vast population shift 


Thousands of 
Trained Men 
Will Be Needed 


@ New homes and other structures to be built after 

peace returns will provide a tremendous number of well- 

Paid jobs. Men trained In Arehiteeture, Drafting, Con- 

tracting. Carpentry and related building’ trades 

in BIG on their knowledge and skill. YOU ean train in 
jay job in 


Tne., Dept. 1211, 126 


spare time at home, at low cost, 
this vich field. American Sehool « you to success 
Just as it has helped others durin ‘Cheek, 
All in’ and ‘mail coupon NOW. for formation. 
AMERICAN SCHOOL, 0+ 

Send me, FREE Information about your special training plan 
covering’ wanlentsehaied Clow THE BOOK SUPPLY COMPANY, DEI 

Ing Automotive Engineering 564-566 West Monroe St. 


SHORTHAND in 


Weeks at Home 


est sellers” le 
itory. Scientific. ete. Supplying schools. colleges, lbraties 
ppostenrd today for 


Name. 


Addrons 
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SICKNESS or ACCIDENT 
, can’t rob me of my savings 


I'VE A FAMILY MUTUAL 
HOSPITALIZATION POLICY 


A DAY » EACH ADULT ae 
lids ROAVcRAcH Gedo | {y. te FEvIS. MOX 25N, CHILLICOTHE, Mo. 


san | CQ WINDOW SIGN LETTERS 


or siness on accioexT 
‘espa Expenses pald (Delong withthe ist ay), wp 


ox ceiver Theat on" damples fursnabed. Ounulne OW ahd livers 
cto oa pl STL, Lan a eastern co oS METALLIC LETTER CO., 441 N. Clark, Chicago 10 
Wan ovens and cxTRAsENERTS 


See. mm PORTRAIT PAINTING 
fBlcknew o° a-citent ct easily wipe out, in a few weeks, sav- Leaum AT HOME 


pen, to you. With 
Poul be able to Day 
You will be reimbursed for your doctor expenses and for loss of 


© Previous art training or talent NOT 


ime tro pital in the United necessary. This new Stuart System 

Biater a attend you. Benes 

spying it ade sa teaches you, in 11 simple, easy-to-fol- 
5 low lessons, to make exact charcoal and 


oil likenesses. Guidance for your every 
step. Send for free book today. 


‘Picase tend me without otigation. complete tatermasionen {| STUART STUDIOS, "*-" 


your Economical Hoxpulalzation Plan 
NAME. 
‘ADDRESS _ ss 


Please send me free book 
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YOU LEARN WHILE YOU EARN 


© There’s rhyme and there’s reason in 
that statement of International Corre+ 
spondence Schools advantages to you. 


‘The courses of these famous schools 
are especially designed for study in your 
spare time, At work you prove and apply 
what you learn, 


This system is backed up by 54 years 
of I. C. S. experience in training men 
in virtually every industrial and busi- 
ness field, It works so well that analysis 
shows about 99% of today’s 100,000 
active I. C. S, students are holding down 
jobs while they study. 


Many of the men now filling top posi- 
tions in commerce and industry obtained 
their business or technical training from 
1.C.S. in just that way. What they 
achieved in their spare time, you can 
do in yours. 

Start now—as they did—by mailing 
this coupon: 


BOX 7637-L, SCRANTON 9, PENNA. 
please send me full particulars about the course before which I have marked Xt 
ting 


Ca 
Civil Engineering, Archt- 4 himasdad 
SScturalang taining Courses B foeomottve Bnatsese 
cg Meehitecsral Drafting 5 
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for advancement 


B.S. Degree in Civil, Electrical, 
Sees Mechanical, Chem 
Spesnbelgerarnc Aeronautical Engineer 
ses amanmeetion aossting: 
Beeretartal Sctence, Short Diplo 
courses: (2 woets) in Surveying, 
Drafting VETERANS under the 
Gr BI or Public Law 16 can 
Sir" row coniplets. work. bere is saoriet 
lari Pooelble time: Special Prep. Dept 
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Practical rection. Sits Cutens reate, Angote: ds ENUINEERING 
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VAN, This Easy Way 

ex ONLY 15, MINUTES & DAY. Know a second 
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CORTINA ACADEMY 
Suite 1211, 105 West 40th St, New York 18, N.Y. 


Learn LANDSCAPE GARDENING 


A shorourh, Interesting, bome study course for howe who wish to 
become LANDSCAPE! ‘DESIG: 


ane at ir 
When Writing Advertisers Please Bratt or blenaea’ "wri foday Yor PREE INFORMATION Wo 
Mention Popular Science Monthly oot. Pain 06 Sartosdway, ton Arges, Ce 


HOW I STEPPED ¢uzZo a 
Big Pay HOTEL JOB! 


Learn this 
Profitable 


Profession 


IN 90 DAYS 
lied. Se the La School placed os) MORE 

Tolled. Soon after graduation, the Lewis School place 

hne'in a fine Pennsylvania hotel. Later the manager Money-Making Career Open 

Inked me to goto Miami to take a similar position. 

Now Assistant Manager_of the cafeteria ofa large || tO Men and Women, 18 to 50 

industrial plant. Lewse Training did tt all.” ‘Hundreds of men and women between 18 and 50 $10 to $20 in 


HOTELS NEED TRAINED MEN AND WOMEN ingle JaY giving sclentibe Swediah Mansase 


featnenta.» There. ta. big demand. from. doctors 
‘Thousands of Lewis-trained men and women winntny nd lun, Morante earn large ful 
success” and a sound, substantiat future in the colorf 
‘lub and Institutional held. They are making ood 
Fs, Assistant. Managers, "Stewards, - Hostess 
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f'amucetime’ Write Your nant sad 
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Som ,.im Lewis” National Placement 

LEWIS HOTEL TRAINING SCHOOL 

Room DW-2785 Washington 7, D.C. 
(20th yeerd 


LEARN 


AT HOME 


FABRICATION 


You'tt really enjoy learning plastics 
this new, interesting way! For you'll 
actually make beautiful, useful plastics 
articles during your home study train- 
ing with Plastics Industries Technical 
Institute, 


ol Yes, the 
exciting age*of plastics is here! De- 
mands of war have caused phenomenal 
growth in the plastics industry — 
€reating exceptional opportunities for 
those who know plastics. If you are 
a person with an eye to the future, you 
won't remain on the outside looking 
in—you'll want a choice position in 
the growing, expanding plastics field 
—or a plastics business of your own, 


WE SUPPLY MATERIALS—For your 
interesting and practical work with 
plastics, we supply handsome, colorful, 
transparent rods, sheets and’ tubes of 
plastics from which you make useful, 
attractive creations. You saw, cement, 
machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. 


You also design your own plastics 
articles —develop your own ideas — 
express your originality. Earn money 
while learning. 


T '—This practical 
training in plastics fabrication is only 
one part of the Plastics Institute home 
study course. In addition, you learn 
about the many types of plastics, their 
manufacture, characteristics, properties 
and uses—intensive coverage of mold- 
ing and mold design—testing and cost 
analysis—everything to help prepare 
you for your place in plastics. 

DAY —Mail 
the coupon below now! We will send 
ou an interesting, illustrated free book: 
let with valuable information about 
plastics. We'll tell you how, at small 
Cost, you can prepare for a future in 
this important industry while carryi ng 
on your present work. Don’t put it off. 
Clip the coupon and mail it today 


zac 


vo 


Dept. PSS-11, 122 E. 42nd St., New York 17 
Dept. PS5-11, 221 N. La Salle,Chicago 1 Dept. PSS-11, 1601 S. Western, Los Angeles 6 


SPECIAL RATES FOR SERVICE MEN 
2 


Plastics Industries Technical Institute. 
221 N. La Salle St., Dept. PS5-11,Chicage 1 
Gentlemen: Please send me the booklet “World of Plastics snd information | 


é Beil se Ratelopss, | 
' 
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Paste on penny postcard 


FREE BOOKLET 


Send for It Today! 


I 
4 


NOVEMBER, 1945 35 


REFRIGERATION 
AIR CONDITIONING 


Now, not **wext week,”* is the time to start training 
$ ferwaopepay ob inthis wal ld, A druntie shortage 


1 PROVE /can make 


BECOME A 
SERVICE 
EXPERT 


Powerful POUNDS 
wed Vitel IWCHES 
DYNAMIC MUSCLE 


© yo"" ARMS, LEGS, 
ins, BACK, CHE: 
and SHOULDERS 


WORLD'S GREATEST 
BODY BUILDER 


~OR IT WON'T COST YOU A AcenT! 


CARTOONISTS’ EXCHANGE 
GIVE ME 10 MINUTES A DAY! Loctheleen! Pleasant Hill, Ohio 
Show You My Secrets Of Body Building 


ANY BOOK IN PRIN 


Delivered at your door. We pay _vostane. 


‘BOOK WITH PHOTOS OF FAMOUS STRONG MEN FREE 


=f : ar ARTOONS! 
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RAYE BURNS SCHOOL. Dest © 358, CLEVELAND, OH10 
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SHOWCARDS Soe a 


micaee si. ttt 


ADDRESS 


36 POPULAR SCIENCE 


BE YOUR OWN BOSS—IN YOUR OWN BUSINESS 
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ye 
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Let me send you 


FREE 


the whole exciting story 
of your opportunity 
in PLASTICS 
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Paal Davis, B.S. M. E. 
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Pleove check 


3 Dv. aston Technical tnetitute 

: ‘Scheel of Piastice, iy. 

Det Po, TT Ec Ave, Cran, 8 Vom eared ia: Home Talaag Eocrokd | 
VETERANS: Check Coupon for G. I. Training 9, ,.' 


WHICH OF THESE Ggeotlanities 
INTERESTS Ze MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
Hust ds it ‘has helped others 

as as hel ers 
primes pect seeecnrmm CHECK, CLIP AND MAIL COUPON NO 
years, Check the coupon at 
Tight, add your name and ad- 
dress and mail it at once. The 


ERICAN SCHOOL, Dept. C846, Drex te 
‘pease send FREE and postpaid bulletin and detatla 


at s8th, Chi 


1 
1 
school will send you detailson  optasrics eNc'R 
its training plan and outline J SArbitectuce 
of study prepared by special- # ,pt2g2vueie8...¢ oN 
ists. There is no charge, no § CAuromotive | bot ah 
obligation, so send the coupon # parities Drefiioa osigee Mees! Faviera Fool 
immediately. 1 BAe oenmen. gpeeietbapiine 1 tach ° 


AMERICAN SCHOOL Name. 
‘Adare 
Dept. G846, Drexel at s8th Street, Chicago 37 HW cuv. 
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[NVENTORS 
De Not Delay 


Have you ever been startled by seeing a suc- 
cessful article on the market, and exclaimed 
—*Why, I invented THAT 5 years ago—I 
didn't think it valuable enough to Patent!” 

The Patent Laws were intended for the 
Protection of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
could have been his, 


Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co- 


‘PERSONALIZED SERVICE 


RANDOLPH & BEAVERS : 


Columbian Bidy., Washington, D.C. 


START NOW TOWARD A FUTURE IN 


REFRIGERATION aud 
AIR CONDIT: ltd 


Refrigeration and Air Conditioning are 
nt Industries of America. 
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nly fore erence an 
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Practical Interesting Training 


Prepare now for a 
well-paid position today and a 
career that is sound and substantial as well as 
different, fascinating and profitable. Photography offers 
ever-increasing opportunities for both men and women. 
FREE book tells how N.YI. experts can quickly train 
you at home or thru resident, day or evening instruc- 
tion in our up-to-the-minute N. Y. studios. Start now, 
ALL branches of black and white, motion picture and 
COLOR photography. Write TODAY! 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
Devt. 5 10 West 33 Street Mew York 4, Ne Ye 


START YOUR OWN 
REFRIGERATION 
REPAIR SHOP! 


Exceptional opportunity for men of all ages up to 60 
who like to work with tools. Learn to be a service 
mechanic in REFRIGERATION. Our practical, thor- 
ough home training is easy to grasp in your spare 
hours with a common school education. Learn how to 
start your own business with $50.00 worth of tools 


in garage, basement or small shop. Or 

FREE | take a well paid job in this active feld. 

Booklet | © Write for FREE BOOKLET today. 
MECHANICS TRAINING SCHOOL 

4701 West Pico Dept. S-11_Los Angeles 6, Call 

Get Ready for Big After War Opportunities! 

UWI Train You Ac: now texts better Job with, more 


ak Datll land pleasant: working. conditions. 


jet into Brafting—the basic profession 
Where ‘all post war products 
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FEUCHTINGER Method Guaranteed 
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Youll Need ALAROUND: Training 
to Meet New Conditions! 


ELECTRICITY in its Many Branches... 

Electricity is a permanent necessity in war 

peace, Be ready for the opportunites in suck 
18 Power Plant Work, Motors, Arm 


ature Wiadiag, Tedustrial and’ House, Wir 


Maintenance, ete., with COYNE shop training. 


“LEARN-BY: DOING: 12 WEEKS TRAINING 


jobs that paid well in 


Now that peace has returned, many “one-operatior 
no ‘h ood areal future? ol 


‘war times, no longer exist. Do you have a good job wi 
Jor steady pay and advancement by training NOW 
time! Come to the big shops of COVNE in Chicags 
{raining in Bleetrictty or Radlo-Electronies—the 2)gn 
fields of today and tomorrow. Pil finance most 


TRAIN ON ACTUAL EQUIPMENT! 


My famous “Learn-by-Doing" method gives you practical experience 
‘on full-size equipm rop work. Vou 
are trained right here in the 
‘and young men for over 46 ye 


—PAY LATER! 


et Jack of money hol 

back. My "Pay-Tuition-after-Grad- 4 

. First I train you for a good job and 
future, then assist. you in getting 

learning, to help take care of 

expenses while here. Men from 
to 40, with oF 


this service why 
hho charge. Also 7 
ileges at any time. Get the facts! 


INDUSTRIAL ELECTRONICS [veterans— 
and Electric Refrigeration | <77%,': tf: 


‘Incuded With Either Course — 
Brosnan tae 
ISSUSPRIAL EEC RON ICS ad 


RAINING “with elther my 
Radio Course, without extra cost. W 


fordetalts t'you have'a physical disability of 


COYNE tizciai CHOOL 


ELECTRICAL SCHOOL 
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Fort Collins. Cole 


“different colonies also triangles ang corm 
memoratives se sith approvals. George 
Richie. 368 Jovenhine, Memphis. Tenn. 


GIVEN to serious approval applicants for 
‘ic. posiage—two -rerular 
Moraga Wittman” aft Bryant, New York 
‘Also, 1000 differeni—-s9. 
‘APPROVALS? Thousand Books ToF 
‘inspection’ Hox 488A. Minneapolis. 


Montreal 12. Canada 
HITLER'S—9 difterent_ values Mint pint 
‘pe Bitler-Mussliny combination Special 
S198 Georke Creed. 22'S" 0th St. Phuie 
BIG. 35 Nation Packet incloding Pard-to- 
et countries, commemoralives, Airmalis, 


selith approiais, ‘Bevery. Box 44 Ren 
Stagton. Brooklyn 18, N- 


= 


GHENA-War stamps (3)- Se. Approvals | JUST Out! Free New Pecioy LT Tae 
‘Buchanan, 307 Burd, Nov. Ib. city Co. Dept, ¥. Fort Washington, N. 
CANAL Zone G) Mint. Toe.” subulan | #2 

‘Stamp ‘Seles, St. Louis’ 14. ‘sto. EATT0G. Oaiain, 


‘FREE UrS. Uist, 16,000 prices. Send port 
‘ase. Wokonda, 198 Broadway, WE 4. 
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MULTIWELD Production type A-C Weld. 

fers. Single airline codtral, over 200, 
heats. Tephe 110-290 yolts, 60 or 228 
‘imps, $82.86, $112.50 Two year guerans 


fee Garasea, sions, farmers write’ Pil 
Bp ‘Wilsons S08-E Bridge, 6 


‘CAREONS, fest coppered, #4” 
‘$1.00, 74 $2.00, Bh" 43.00, 
s7688 Blackstone, Detroit 33. 200 steel 
ie", 508", 3/39" $18 


BUILD D.C. Areweider without Aa 
‘armature. Plans $1.00 each. 39 
amperes from automotive de. motors. ght 
plant seneraters, Welders Glib WB-3402, 
Ghicago 84. 
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HOW TO MAKE A GOOD LIVING 
IN YOUR own SMALL STORE 


"you how to ¢ 


tall store, how Fou cs 


DENCE at $3 
for tulle 


iN 


Appear Feel _ Look 
SLIMMER BETTER YOUNGER 


with Commander 


fae 
ieee aie 


PRACTICAL TECHNICAL TRAINING 


IN AIR CONDITIONING 
YOU AND REFRIGERATION 


coded NOW —ané 


Ep ture 2a 
Heating, Cooling, quick Freese n 
*SemiGe for homes: comme 


witions—or who own 


‘nt MSOE since 1903. 


TIGHTENS 
FALSE TEETH 


LASTS FROM 4-6 MONTHS, 


‘comrorcave. Eat. ai 


127 N. Dearborn S1 
Dept. 72G.cHICAG 


GUM GRIPPER 


You guarantee It to 
oo postman when package 
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wouwnn 


THOUSANDS wow Fla’ 


who never thought they could! 
You, too, can play any instrument fo ijn h age GS SoclB fiat“ te idee 


by this EASY A-B-C METHOD 


YOU think it's dimeuit to learn music? That's what thousands 
‘Of others have thought! “Just like you. they longed to play 
But they ‘denied themselves the plewsure— 
Because they thought It took s land years of tedious study 
totearn, 
‘And Uien they made an amazing discovery! They learned about 
a Wonderful way to. learn musie ‘at home—without a. private 
Teachermwithout tedious “study—end In 
time. They wrote to the U. 8. Schoo! of Mus 
Markable short-cut method. ‘A, free print and 
ly showed them how easy it was to learn. 
Tenult? Over" 780.000 people have studied music at home 
‘A-BG'way. ‘They have found the bey to wood times, 
popularity aad prot 
‘And thats what you ean do, right now. Simply mail the 
‘Get the pron! that you. too, cain lear to Dlay your 
yea heme, Sos 


anal F 


pte 


..to go to College? 
++ Or to enter a Profession? 


16 PAGE BOOK oF 
LUABLE INFORMATION 


AponESs. 


AT HOME 


cry 
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To All Who Hope to Fly Their Own 
Personal Planes by Spring, 1946 


To make sure of getting your 
Tayloreraft at the earliest possible 
moment, we respectfully suggest 
that you send now for the name of 


E at Taylorcraft believe in ac- 

tion, not words. The facts are 
these. We are delivering Taylor- 
craft planes in volume—and have 
been since V-J Day. 
But so great has been the advance 
demand for side-by-side airplanes at 
moderate cost that even though 
Taylorcraft—world’s largest builders 
of side-by-side airplanes—is now in 
production at a rate unprecedented 
in all peacetime aviation, still de+ 
mand exceeds supply. 
To insure fairness in distribution, 
priorities are being established on a 
“first come—first served” basis. This 
applies not only to orders but to 
requests for information. 


your nearest Taylorcraft dealer—and 
that you fly this amazingly safe and 
comfortable plane without delay. 


Prompt action now will guarantee 
you against having to take “second 
choice”—if you want to fly by Spring! 


PRESIDENT 


VICTORS! Because you weren't here to 
order your personal plane, we at Taylor- 
craft have reserved 25% of our entire pro- 
duetion for you. Just show your discharge 
papers—and go to the head of the line! 


World's Largest Builders of Two and Four Passenger Side-by-Side Arnplanee 


TAYLORCRAFT AVIATION, Dept. 


}, Alliance, Ohio (Di 


n of Detroit Air-Craft Products, Inc.) 


TAYLORCRAFT Model B-12 


(Two Place, SideBy-Side All Purpose Plane) 


1g speed ... 
Take off (full load) 350 feet 


salnute) 600 feet 


95 map.h. 


Landing speed 
Price: $2295 
Fly Away Alliance, Ohio 


We will finance your plane for only $763 down, balance 


ivided in twelve monthly payments. 
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The new CBY, @ modified flying wi 
its lift from the fuselage center se 


designed by Vi 
sis radical shy 


i, gets approximately 40 percent of 
to carry big payloads at low cost. 


PUTTING PLANE’S FUSELAGE TO WORK 


By DEVON FRANCIS 


Photogrophs by WILLIAM W. MORRIS 


UST a quarter of a century ago a young 
Texan, fiddling with a drafting pencil, 
sketched out an idea for aircraft archi- 
tecture that today threatens to work a revo- 


Veteran test pilot Ch 


Pangborn (left) soys the 
is the most 


icient transport ever built. 


lution in the design of the world’s transport 
airplanes. The man was Vincent Justin 
Burnelli, and his idea was to make an air- 
plane's dead weight do some work. 

He devised a way to make the fuselage 
an integral part of the lifting structure. 

Twenty-five years hewed out of a man's 
life is a long time. It has taken patience 
for Burnelli to get his idea across. But 
now the eighth in a list of Burnelli planes 
having fuselages shaped like wings has 
undergone successful flight tests. It is not 
a “flying wing.” It is a modified flying wing. 
Burnelli is convinced that a pure flying 
wing is a dream that probably never will 
be fulfilled. 

The test flights on the new plane, called 
the CBY, have proved just what Burnelli 
said they would prove. Compared with the 
standard twin-engine transport plane used 
generally by the commercial air lines, the 
Burnelli plane: 

Weighs a ton less, or only 14,500 pounds, 
when empty. This saving is translated into 
payload. 

Weighs a ton more, or 27,000 pounds, 
fully loaded. This, too, is translated into 
payload. 

Flies 25 miles an hour faster, or at 200 
miles an hour. This makes for economy of 
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WING OF CONVENTIONAL 
PLANE BEARS WHOLE 
BURDEN OF LIFTING 
‘AIRCRAFT 


BURNELLI 
“UFTING 
FUSELAGE” 
PROVIDES 40% OF LIFT 
BECAUSE IT |S SHAPED 


AT 10,000-Fr. attituDE 


The Burnelli design opposes working weight to a conventional plane’ 
the surfoce of the CBY “works,” os against only 50 percent on the average transport. The c 


fuselage is dead weight, soys Burnelli, ond the 
ance to the air flowing over an airplane's surfac 


_— m= 


dead weight. Eighty-six percent of 


is its skin fri 


1,700, and 360 square feet of floor space as against 


182. ‘It weighs only 14,500 pounds empty and 
27,000 loaded, and needs only two 1,250-hp. engines. 


The CBY’s boxlite fuselage offers greater safety. 
The passenger and pilots’ compartments are 3 


Grounded by 85 percent of the plone's structural 


weight: the fuselage of a conventional transport 
has @ strength of about 15 percent of the whole. 


The new plane has a wing span of only 86 feet and 
is 54 feet six inches long. Its easily accessible 
;agines allow inspection and repairs during flight, 
and each major wheel well can be reached from the 
flight deck for servicing the retracting mechanism. 
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‘One of the major aviation mysteries of World Wor 
Il was the failure of the Army Air Forces to take ad- 
vantage of the modified flying wing for bombing 
‘and cargo-carrying missions. A prominent AF of- 
said fo have recommended that, since the 
Burnelli-type fuselage could carry a bigger payload 
‘and carry it faster, no time be lost in develo; 
such aircraft. But nothing was done. The Burne! 
fuselage, as compared with the tubular fusela: 
construction of the conventional transport ond big 
bomber, is as flat on the sides as a barn door. Also, 
wing-fuselage ships can operate from shorter air 
strips than needed for planes of comparable size. 


operation, a vital factor in today's com- 
petition among air lines. 

All this is done with the same horsepower 
as is used by the standard commercial 
transport. 

Burnelli talks in fundamentals. “My de- 
sign,” he explains, “does more work be- 
cause it departs from the conventional. 
Streamlining is all right for automobiles 
and railroad trains. Streamlining, as it is 
reflected in cylindrical fuselages, is out of 
place in an airplane. That's because ‘skin 
friction’—the resistance that the airplane 
skin sets up to the air flowing over it—goes 
up as airplanes get bigger. At the same 
time the ‘profile drag’—the resistance offered 
by the shape of the airplane to the air— 
goes down. 

“The bigger the conventional cylindrical 
fuselage gets, the greater the skin friction 
on a structure that is sheer dead weight. 
If you must have skin friction, put the skin 
to work. That's what the lifting fuselage 
does.” 

‘The Burnelli plane does some other ex- 
traordinary things. With a full load it lands 
half as “short”—that is, uses half as much 
length of landing run—as any other air- 
plane of similar weight. It will carry more 
passengers at greater speed than the world’s 
biggest twin-engine airliner. More than 
40 passengers can be crowded into it. 


The passenger load in the Burnelli 
ranged laterally instead of longitu 
other planes. This puts the bulk of the possengers 
the cent cabin, away from # 

protects them in # 
the engines, 
and attached dird@fly to the fuselage 
the wings, would take the brunt of any impact. An 
interesting inherent safety quality of the des 
for over-water operation is the fact that the wide 
body, made watertight, will serve as a boat bottom 
for distress landing and will float indefinitely. 
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CONVENTIONAL ~~ 


Thirty-six can be seated with plenty of leg 
room. The Burnelli plane has practically 
the same number of cubic feet of cargo 
capacity as a cylindrical-fuselage plane a 
third longer, a fourth wider, and more than 
half again as high. 

Clyde Pangborn, the soldier-of-fortune 
pilot who flew around the world with Hugh 
Herndon in 1931 and has done much of the 
test work on Burnelli designs, marshals 
some telling arguments for the Texan's 
boxlike lifting fuselage. 

‘The engines are ahead of all the structure 
of the plane, he points out. In the event of 
an accident the engines and their mounts 
would absorb a large degree of the im- 
pact. 

That was proved in two crashes in years 
gone by. In one, in 1923, when the piane's 
power failed, only one of the four persons in 
the plane was hurt. Oddly enough, that 
was Burnelli himself. In the other, in 1935, 
when improperly attached ailerons let go, 
neither of two persons in the plane was hurt, 
though everything on the plane was 
smashed beyond recognition except the fuse- 
lage. 

‘The passenger and pilots’ compartments 
are surrounded by 65 percent of all the 
structural weight of the plane. 

“The fuselage of a conventional plane,” 
says Burnelli, “is little more than a shed 


oT 


The big belly of the CBY makes for a tremendous ing surface in landings. Th 
600-700 feet of runway for toxiing in. And with the en: ed close to the pl 
thrust, no serious problem of control arises should one of them develop a failure in flight or landing. 


to keep the sun and rain off the passengers. 
Its structural strength is about 15 percent 
of the whole.” 

Pangborn also notes that the propellers 
operate ahead of all the plane's structure 
and are attached to the fuselage itself, not 
to the wings. If an engine tears loose, it 
can't take part of a wing with it. Moreover, 
he says, the engines are close together, and 
a failure in one engine poses no question of 
control because the remaining engine is 
close to the plane's center line. 

Finally, since the body of the plane lifts 
so much of the total weight, the wings can 
be made shorter and stronger. Burnelli 
says the fuselage can be made so rigid and 
watertight that it would float indefinitely in 
a rough sea if the plane were forced down 
on an intercontinental run. 

POPULAR SCIENCE MONTHLY took a ride in 
the new Burnelli plane, built by the Cana- 
dian Car & Foundry Co., in Montreal. 

Its interior looks as big as a boxcar. It 


9 gear 
wheels, giving the plane better grab on soft ground. 


The slope of the back of the CBY's fuselage resembles o ski run and is 18 feet six inches long from 
its uppermost forward part to the trailing edge. While at work between flight tests, mechanics padded 
round on the wings ond fuselage ond slid down the slope when they wonted fo reach the ground quickly, 


The RB-2, built by Burnelli in 1924, wos colled 
the world's first air freighter. It carried a com- 
plete automobile .. with a showroom arrange- 
ment, on a cross-country tour for a car manufacturer. 


rides nicely. It takes off like a scalded cat 
and lands like a little two-seated private 
plane. But due to the width of its fuselage 
its roll is accentuated in rough air. A pas- 
senger sitting next to a window can see an 
exaggerated up-and-down movement on the 
opposite side of the cabin as air currents 
force the wings up and down. 

And, of course, only a limited number of 
passengers can have seats next to the win- 
dows. We asked Pangborn how passengers 
will feel about not being able to see out. 

“In the first place, you can see out the 
windows even if you are sitting in the center 
of the cabin,” he replied. “In the second 
place, how many people are going to enjoy 
ts next to the windows in the new con- 
ventional 75- and 100-passenger planes now 
being built? Seven passengers are denied 
window seats even in the little 21-passenger 
standard Douglas transport.” 

‘The idea for the lifting fuselage was born 
back in 1917. 

“I was designing planes,” recalls Bur- 
nelli, “and it irked me that the wings ab- 
sorbed only a small part of the power of 
the engine. ‘Drag’ took the rest. The fly- 
ing wires, struts, and fuselage literally 
were dragged through the air.” 

The first Burnelli plane with a lifting 
fuselage appeared three years later. It flew 
well. Succeeding designs impressed Gen. 
William D. Mitchell, who went to bat for 
Burnelli. But nobody ordered any. 

Burnelli is philosophical about that. “The 
lifting fuselage,” he says, “is the first new 
configuration in plane design since stream- 
lining was introduced, Human beings by 
nature distrust the unusual. It took years 
to get the carriage lights off automobiles, 
and the first railroad trains were nothing 
but stagecoaches fitted to rails, An air- 
plane that doesn’t look like an airplane 
should look is suspected.” 

But his logic seems unanswerable. “My 
plane,” he points out, “carries more. It car- 
ries it faster. Yet it has a low landing 
speed. Landing speed is a function of the 
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The CB-16 was produced three years later. It wos 
the first oll-metal multi-engine airplane, first to 
maintain altitude on one of two engines, ond first 
twin-engine ship to have retractable landing gear. 


safety of operation of a transport plane. 
‘The crash impact of a plane going 120 miles 
an hour is four times that of one going 60 
miles an hour.” 

He adds, wryly, “Keep in mind that moth- 
eaten statement that it isn’t the speed that 
Kills people; it’s the sudden stop.” 


Burnelli designs—a_100-pass 
d ship with counter-rotating prop 
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RCA VICTOR screen measuring 16 by 21% inch 


provides high-definition pictures free from distortion. 


COST of television set will be determined 


For $100 


largely by the size of the scr 
inch picture. 


you will get o 3-by-5 or 7-by- 


Television Manufacturers 


ADMIRAL AIR KING (PATHE) ANDREA. 
ANSLEY AUTOMATIC RADIO = AIROLA 
BELMONT CROSLEY DETROLA  DEWALD. 
DUMONT EMERSON —_—ESPEY —_—FADA 
FARNSWORTH —FREED-EISEMANN GALVIN 
GAROD GENERAL ELECTRIC —_GILFILLAN 


HALLICRAFTERS HAMILTON HAMMARLUND 
HOFFMAN KARENOLA CORP. MAGNAVOX 
MAJESTIC MIDWEST NATIONAL PACKARD 


PHILCO PHILHARMONIC —PILOT_—RCA. 
REGAL SCOTT SENTINEL SEARS-ROEBUCK 
SONORA —SPARKS-INDUSTRIES STEWART. 
WARNER —STROMBERG-CARLSON TEMPLE 


WARWICK WELLS-GARDNER WESTINGHOUSE 


TELEVISION FOR YOU 


ALMOST 50 MANUFACTURERS ARE MAKING HOME RECEIVING 
SETS, MANY OF WHICH WILL SELL FOR AS LOW AS $100. 


THE next six months, and maybe sooner, 
you will be able to walk into a television 
store and say to the man behind the counter, 
“I lke that one. Wrap it up, please.” 
‘You will get a pretty good picture in your 
television set, something between the quality 
of the 16-millimeter home movie and the 


35-millimeter you see at your neighborhood 
theater. If you want to pay for it, you can 
get a screen far larger than any produced 
even experimentally before the war. The 
largest available is almost as big as a full- 
size newspaper page. 

‘Television is improved because, finally, it 


HOW THE RANGE OF TELEVISION BROADCAST IS EXTENDED 


T Television waves refuse to follow curvature of the earth; tower trans 


2 Relay towers erected ot 40 to 50-mi 


ies. 


itfters broodeast only 50 


intervals, automatic and unattended, pick up and relay signals. 


3 Transmitters in planes flying siz miles up cover a 420-mile circular area, Relay planes extend range. 


Under 
it woul 


greund coariol cable, laid for telephone use 
Id be a costly method. Repeater stations 80 


4 


jon programs, but 
oport would power amplifiers within the cable. 


BROADCAST 
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COAXIAL 


INSULATION 


u 


COAXIAL ROUTES to take care of telephon 
n_networks, will soon span the country. At left 


is coming of age. The war has done much 
to improve it. What television needed, radar 
needed, And, to win the war, radar engi- 
neers by the thousands had to pioneer in 
producing better cathode-ray tubes and the 
timing-synchronizing units that go with 
them and in the ultra-short radio waves that 
make the transmission of moving images 
through the ether possible. 

Work now is under way to sprinkle tele- 
vision signals over wider areas, so that in 
the next couple of years you may sit before 
your fireplace in Bangor or Beloit and watch 


PLOW TRAIN loys the lecd-sheathed cabl 


in the ground, 30 to 36 inches d 
(conter) oxplores the ground for roots and rocks, and then the cable unwinds 


EXISTING COAXIAL ROUTES 
PROPOSED COAXIAL ROUTES 
——_ EXISTING A.T. & T. CABLE AND WIRE ROUTES 


yeds, but which some day may form the basis of tele- 
the cable developed by Harold S, Osborne, of A.T.&T. 


the January Rose Bowl game in Pasadena. 
As against the less than 10,000 receiving 
sets in operation in the United States today, 
almost 50 manufacturers expect to market 
several hundred thousand in the next twelve 
months and millions in the next five years. 
Prices start at $100 and range upward to 
$1,000. 

New pickup tubes for the television 
cameras, developed by the Radio Corpora- 
tion of America, are extremely sensitive to 
ordinary light and will enable television 
reporting teams to cover outdoor events in 


The “rooter” plow 
plow shaft (right). 
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TELECASTING o scene ct Stotion WABD. Note 
the microphone boom and orray of lights. 


any kind of weather that they may encounter. 

‘Unlike the multiknobbed radio sets of the 
1920's, the television receiver will be simple 
to operate. You will turn a switch to intro- 
duce power to the set, push a button for the 
station you want, and then adjust the pic- 
ture for contrast and brilliance. The con- 
trols you use for contrast and brilliance will 
serve the same purpose as those you use on 


je 
will be only slightly 
more expensive than 
black-and-white receiv- 
e . This most ad- 
vanced television sys- 
tem, transmitting images 
in full color and utilizing 
the progress made dur- 
ing the war in the field 
of electronics, will guard 
against receivers be- 
coming obsolete for a 
long time to come.” 


NBC Says: 


.. Authorities agree 
that color tel ion will 
not be acceptable to the 
public until a fully elec- 
fronic method has been 
perfected. Research has 
made good progress on 
this problem but . 
expected that several 
ill elapse before 
in pictures in 
color will be 


natural 
available in the hom 


12 


CONTROL ROOMwh ers, technical 
directors, and producers check details of program. 


your present radio set to obtain tone control 
and the proper volume. In a few more years 
even these controls may be taken care of 
at the transmitting station. 

Only nine television transmitting stations 
—three in New York, two each in Chicago 
and Los Angeles, and one each in Philadel- 
phia and Schenectady, N. Y.—are available 
to the television (Cx ued 


Aspherical 
Correcting 
Lens 


Viewing Screen 


Lovdirecher 
Gerlte 


a 


television 


OPTICAL SYSTEM for R 


screen, Broken [is 
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Dr. Wolf studies the 
posed to dangerous 


visible ultraviolet rays 


which can cause serious injury to eyesight. 
Effect of exposure to the radiations is shown 
in the picture on the right. Th shows pro- 


nounced injury by swollen blood on 
the eyelid lining, and cloudi 


which in the normal eye (above) 


DOES SUNLIGHT HARM EYES? 


INVISIBLE ultraviolet light 

ranging 300 to 365 millimi- 
crons in wave length (a mil- 
limicron measures 1/25,400,000 
of an inch) is dangerous and 
should be excluded from hu- 
man eyes to prevent impair- 
ment of vision. This finding is 
based on experiments with 
baby chicks conducted by Dr. 
Ernst Wolf, of the Harvard 
Biological Laboratories, and 
sponsored by American Opti- 
eal Company. 

Dr. Wolf recommends that 
protective lenses should be 
worn by welders, flyers, and 
others exposed to the radia- 
tions. He chose chicks for the 
tests because the visual char- 
acteristics of their eyes ap- 
proximate those of a human 
and because they obligingly 
Exposing chicks to ultraviolet light emitted by the lamps shown. Keep their eyes open under 
‘When protective glass filter shields were used, no harm resulted. ultraviolet light. 


is transparent. 
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The set is Tokyo ond its environs, reproduced exactly on a scale of one foot to the mile, ready to be 


"thot" by Army cameras, Bombardiers ond rador men saw the movi 


You Vt Cau Se Told 


later pin-pointed vital targets. 


“SHOOTING” JAPAN 


AAF's movies of three-dimensional models of the Jap homeland 
taught bombardiers and radar men to spot targets at a glance. 


UPERFORTRESS radar men and bom- 

bardiers went to the movies before going 
on missions over the Jap home islands—but 
not to be entertained. B-29 crews studied 
special briefing pictures of prime targets 
made by draftsmen, sculptors, painters, and 
carpenters of the 18th Base Unit (Motion 
Picture Unit) of the Army Air Forces at 
Culver City, Calif. These wizards in khaki 
reproduced faithfully, in miniature, scores 
of factories, hundreds of miles of railroads 
and rivers, whole mountain ranges, Tokyo 
and its surrounding area, and many war- 
producing centers, 

Reconnaissance photographs were en- 


um” 


larged to scale and pasted on table tops. 
Data on the photographs then were trans- 
lated into three-dimensional modeling. Prop- 
er color values were added by artist spe- 
cialists trained by experts in Japanese 
topography. When the sections were com- 
pleted, they were interlocked with one an- 
other to make a complete model of an area. 
Then the movie camera made its “bomb 
run” from about a five-foot level above the 
mode}. Synthetic radar pictures were made 
showing how the targets would look in 
clear weather and through ground haze, 
clouds, and fog. From these pictures B-29 
crews learned the lay of the Jap land. 
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ronges, factories, ond hundreds of mi 
of railroads and rivers were laid out in th 
‘covers the rough 
After the 
plaster is smoothed and cove greendyed 
rubber this will look like Japan's mountain forests, 


Draftsmen, 
ot Culver 
thot were on 
duced this way. Then m: 


Iptors, painters, 
Colif., desi 


ion pictures were made of them from a moving crane at 2 
feet. Note the ascending area on the edge of the set, 40 designed to give an ill 


Jap war-producing centers. In this mi 
reproduction of Mushi 

2 target ar 

exactly os 


5 to simulate camouflage 
1@ reconnaissance photo- 


graph under the magnifying glass at the right. 


19 5,000 square miles were repro- 
ht of about five 
of distance. 


NOVEMBER, 1955 


ed 


Completing a pointing on alors of Mt. Fuliyoma to Special mounts ware devited te hold the, 35:mm. 
be used in background shots of the motion pictures camera that photographed the Jap "homelan 
thewing the, physical fectures of Japon, Special a California movie studio. Tipped ond fited during 
briefing movies showing Jap forgets exoctly as they the ‘bombing runs," the comera recorded the scane 
would appear on radar seop ied exactly as the bombor: 

by radar-navigators, enabling them to 
torgets at a glances non first 


Roaring witeg 
frome hoirs of 


ing film showed th 

reproduction of the most important parts of the run. 
pictures of guide points, and finally the torget. Thi 
Tokyo and its surrounding area covered 4,800 square f 


and. toothy 
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Here‘s That Telephone You've Been Waiting For 


THE production line of telephones for 
civilian use is moving again at the Haw- 
thorne Works of the Western Electric Co. 
‘At present, 100,000 phones a month are be- 
ing manufactured to end the scarcity created 


Smooth New Vacuums Save Work 

RADICAL streamlining is among the several 
new features included in the vacuum cleaner 
made by Timm Aircraft Corp., Los Angeles. 
Others are a self-reeling cord, self-cleaning 
dust bag, and an exhaust port with a de- 
flector that prevents air from disturbing 
dust on the floor. A control adjusts suction 
for light or heavy fabrics. 
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by military requirements during the past 
four years. The rate of production will be 
increased as rapidly as possible. Another 
problem on the way to being solved is 
Production of cables and switchboards. 


New Automatic Garbage Truck 


A. SELF-FILLING and dumping garbage 
truck contains a steel compressor plate that 
automatically packs the load toward the 
rear of the body, thereby increasing its 
capacity. The picture below shows the body 
of the Heil Colecto-Pak in dumping position, 
with both the receiving end and the tail- 
gate open, and the garbage hopper at the 
top of its loading stroke. The hydraulic 
operation is easily controlled by levers 
located in the cab or at the rear of the body. 


The DC-8 will be powered by two 1,630-hp. Allison 
engines located behind the pilots’ compartment and 


Tail-End Propellers Will Push the New Douglas Air Transport 


PROMISING both 
ing public air transportation “ 
tomorrow,” the Douglas Aircraft Company 
is planning to replace its standard DC-3 
with a transport driven by twin counter- 
rotating propellers on the rear of the fuse- 
lage. The new ship, to be known as the 
, will be 50 percent faster than its 


predecessor and will carry 48 passengers at 
rates that are expected to compare with 
coach fares on trains. The remote location 
of the propellers will mean less cabin noise 
and the motorless wings will give passen- 
gers better visibility. A cabin-floor level 
only five feet above the ground makes 
boarding and leaving the ship easy. 


Prop and Jet Hurl Fireball 


Tue first plane in the world to combine 
jet and reciprocating power plants is the 
Ryan Fireball Navy fighter shown here. A 
1,350-hp. Wright Cyclone engine in the nose 
does the pulling while a General Electric 
1-16 jet job in the fuselage boosts it from 
the rear. But the ship can streak along on 
either power plant alone—at 320 m.p.h. 
with the front engine and 300 m.p.b. with 
the jet unit. The Fireball’s armament con- 
sists of four .50 caliber machine guns, de- 
tachable racks for eight rockets, and racks 
for two 1,000-pound bombs. 


OR PENICILLIN—AND THESE EX-FLYING TIGERS. “wilt 
HAUL IT ANY PLACE, ANY TIME, IN 24 HOURS FLAT 


: | 


Seven Budd stainless-steel Conestogas comprise the fleet of the Flying Tiger Line. They are part of a 
group of fast aerial freighters sold by the Surplus Property Board ofter the Navy canceled a contract, 


GI's from over the world ore returning 
home and going into business. Some ore 
looking for ideas; some have them. Here 
is @ story of a group that is making vital 
wor experience pay dividends in peace. 

There are 20 in all—every one a former 
Flying Tiger_in China, in the air or on 
the ground. They put up half the money and 
they run what they think may be the most 
extensive business venture tried by veterans. 
Cortainly, it's @ novel one. 


By ANDREW R. BOONE 


ROM Flying Tigers to flying truckers! 
nywhere, any time, they carry freight 
loads that are needed in a hurry—grapes, 
mattress nobiles, or penicillin, You 
name it and they'll haul it 

As proprietors, pilots, mechanics, and 
roustabouts of the National Skyway Freight 
Corporation, better known as the Fying 
Tiger Line, seven former members of the 
American ‘Volunteer Group have criss- 


Lorge vans back up fo the loading romp leading to ihe corgo hold of the big twin-ongine Conostogar 
and take on or discharge goods. The plones fly a fost, nonschaduled service and go anywhere in the world. 


Robert W. Prescott, one of the early pilots who 
flew for Chennault in China, is the mainspring of 
the freight air line. He conceived the project, 
raised the money, and then purchased the plone: 


crossed the continent with heavy loads of 
perishables, medicines, airplane engines— 
things their customers want delivered im- 
mediately. 

This is no ordinary commercial under- 
taking. From Robert W. Prescott, president 
of the air line, who resigned his commission 
as a Navy ensign to join Gen. Claire W. 
Chennault in chasing the Japs across China, 
to the grease monkeys, all of these fellows 
are former Flying Tigers. Some flew and 
the others kept the fighters in the air. 
Every man owns a piece of the company. 


Line chief for the First Pursuit Squadron, AVG, 
Jack Cornelius kept the Tigers flying. Now he's 
charge of mi for the 
. ond he still k 


pilot for the National Skyway 
1m, official nome for the Flyi 
nin the Novy before 
joined the AVG and battled the Japs over Chino. 


All of them work with their hands to keep 
the big freighters flying. 

‘They got out of China alive; they love 
aviation; they're going to stick together; 
and they plan to make their company— 
and their jobs—pay. 

Prescott, a big, amiable, hard-working 
pilot, mainsprings the group. It was he 
who, while flying international freight and 
passengers in big Douglas C-54's, conceived 
the idea of a nonscheduled freighter service. 
Prescott came home—with five Jap fighters 
and one recon-bomber under his belt—when 


Horvey Wirto, left below, once was chief ormorer 
et AVG group headqueriers, and Leon Colquette 
was chief mechanic for the Hell's Angels Squadron. 
Both are mechanics now for the Flying Tiger Line. 


Moster Sgt. R. J. King was communications chief 
for oll the Flying Tiger squadrons. Head radio 
mon now for the freighter fleet, he inspects an 
antenna before a transcontinental-trip toke-off. 


the AVG was disbanded in July 1942. Then 
he joined TWA’s Inter-Continental Division 
and made a series of important flights, 
among them the one that carried Ambas- 
sador Joseph E. Davies to Moscow with the 
famous message from Roosevelt to Stalin. 
Shortly after that he returned to China, 
joined the China National Aviation Corpora- 
tion, and flew military supplies over the 
hump for a year. 

He resigned from CNAC last April, and 
a little while later he was in Washington 
buying planes for the Azteca Airline. About 
that time the Navy canceled its contract for 
the stainless steel Budd Conestogas. Believ- 
ing in the big cargo plane, Prescott sprang 
the idea of a (Continue F 


Less than two days after the photo below wos made 
ot Bakersfield, Colif,, this corgo of grapes ond 
other perishables looded ‘eboord fost sky 
freighter wos sold out in Atlonto, Go. 


. markets. 


Tom Heywood commutes from Sen Francisco to 
Long Beach in hit own plone when it's his turn 4o 
fly. In Chino he was Third Pursuit Squadron flight 
jecder. Above, Prescott greets him at the field, 


icture above, pi for th 
Flying Tigers in Chino. utenant 
in the Marines is still ot 's freight. 


Loughlin, ot the controls of a Conestoga in 4 


The Globemaster is powered by four Pratt & Whit- 
ney Mojors. Its four-blade Curtiss reversible pro- 
pellers enable the big ship to back into a hangar. 


Two jeeps are hardly noticeable in the vast inter- 
ior of the C-74. Fitted for commercial runs os the 
DC-7, it will carry 108 passengers ond crew of 13. 


GLOBE GIRDLER 


Douglas C-74, carrying 30-ton 
cargo, circles the earth at 300 


m.p,h., making two stops. 


LOBE GIRDL that’s the new, low- 
wing Douglas C-74 Globemaster, first 
transocean transport plane capable of fly- 


ing nonstop to almost any point in the 
world. Big brother of the C-54 Skymaster, 


the 


ter can carry 30 tons of cargo 
7,500 miles at speeds 300 miles an 
hour, It can transport 125 troops from 
California to England without sitting down 
for fuel. A commercial versic 
will carry 108 passengers and a 

As a militar Globemaste 
can haul e cargo 
trucks, howit: and _airpianes, 
equipped with its own loading elevator, 
operated by two traveling cranes supported 
on overhead rails in the cargo cabin. A 


It 
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High-frequency sound waves, bouncing back from underwater objects, trace patterns on ship's sonar scope: 


The RADAR OF THE DEEP 


By JAMES L. H. PECK 


ECRET eyes and ears installed in the bot- 

toms of ships to thwart submarines now 
are helping to protect seafarers from perils 
of navigation, including the hundreds of 
thousands of mines still strewn around the 
world. Sonar (submarine detection and 
ranging) devices are a new means of both 
exploring and exploiting the seven tenths of 
the earth's surface that lies beneath the 
oceans. They can be used not only by mar- 
iners, to avoid reefs, wrecks, and mines, 
but also by fishermen and naturalists, to 
hear the grunting, purring, croaking, and 
drumming of fish. 

Sonar includes listening gear, ranging 
equipment, and sounding apparatus. In this 
“Davy Jones's radar,” high-frequency sound 
waves are used instead of radio waves. But 
electronics and magnetism have been linked 
with sonic science to detect and locate ob- 
jects below the sea more swiftly and cer- 
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tainly. Underwater menaces have been lo- 
cated miles away, and torpedoes racing at 
40 knots or faster toward a ship have been 


detected and traced in time for the vessel 
to dodge them. 

A metallic football on a retractable rod 
below a ship, or a bulge in its bottom, suf- 
fices as a sonar “antenna.” On most ship: 
the other equipment is housed in a small 
cabin called the sonar hut, occupied during 
the war by men whose lips were sealed for 
the sake of security. In a submarine, dupli- 
cate instruments may be placed in the con- 
ning tower and forward torpedo room, and 
sound-wave projectors may be located on 
top as well as below the hull, Even if a 
landlubber could see the projectors, he 
would not be likely to guess how acutely 
they hear and interpret echoes in the depths. 

‘The man-made waves emitted and re- 
ceived by these new “feelers” figured in the 
battles of the Atlantic and the Pacific, but 
sonar’s work is far from done. The British 
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Water transmits sound neorly five times os fast os air. It is on ideal medium for sound-detection work. 
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Navy alone laid 260,000 mines during the 
war; our submarines, minelayers, and B-29's 
turned Asia’s ports into death traps; and 
the Japanese set mines adrift in ocean cur- 
rents sweeping toward America. Sonar will 
lessen the dangers in peacetime from these 
and other menaces. 

‘The variety of sonar devices already in 
use is startling, and more are being de- 
veloped. Engineers are working now on 
small, inexpensive equipment for pleasure 
boats—and on fish detectors to save the 
time of professional fishermen. 

Production of a 90-pound electronic depth 
recorder for peacetime use is planned im- 
mediately by the Marine Division of the 
Bendix Aviation Corp. This instrument con- 
sists of a signal sender, an echo amplifier, 
and a recording mechanism that draws an 
irregular purple line on a roll of scaled 
paper as the ship sails over the mountains 
and canyons below the waves. This makes 
it as easy for a mariner to get the lay of the 
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TRANSMITTING RECEIVING 
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Streamlined housings protect modern projectors. 


ocean's floor as it is for him to glance at 
the headlines of a newspaper. He merely 
looks into a window to see the contour of 
the bottom of the sea. 

If the ship passes over a wreck, the line 
of the graph becomes heavier; if a school 
of fish swims below the ship, tiny lines on 
the graph reveal their presence. The opera- 
tor of this particular apparatus, moreover, 
needs no special training to use it to search 
for buried treasure, navigate through fog 
by following hydrographic charts, or to 
locate fishing banks and schools of fish. 
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Steel bor magnetized by alter- 


nating current vibrates rapidly. 


When Mark Twain was a Mississippi 
steamboat pilot, the boatmen took soundings 
by hand and called out “Mark Twain” when 
the water was two fathoms deep. This new 
sonar device does such work faster, more 
accurately, and in deeper water than any 
man could do it. When measuring the depth 
in fathoms, 48 soundings a minute are taken, 
which means that a ship doing 10 knots gets 
a reading every 21 feet along its course. 
When the depth is being measured in feet, 
288 soundings are taken a minute, or every 
3% feet by a vessel doing 10 knots. 

‘This will facilitate the commercial use of 
the great rivers of Africa, South America, 
and other continents, as well as make 
navigation of the high seas safer. Develop- 
ers of the new supersonic depth recorder 
contend that it can be used with hydro- 
graphic charts in fog and darkness with 
more confidence than a magnetic compass. 

Much of the romance may vanish from 
fishing, however, for sonar will show new- 


As a glass lens intensifies light, 
tourd fans mageifies tonic uignals 


Gos-filled balloon makes ticking 
of o watch audible across room. 
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Rochelle-salt crystals are used 
in most sonar ranging equipment. 


comers the location of fishing banks which 
have thus far been the closely guarded 
secrets of old-time fishing-boat captains. 
Devices which cost less than a net are being 
made for commercial fishermen now. They 
are expected to pay for themselves, not only 
by helping to locate fish, but also by dis- 
closing the rocks and wrecks on which nets 
costing up to $3,500 are often torn. 

Experienced ichthyologists, tuning in on 
the conversations of fish, now can tell what 
varieties of fish are making the noises. But 
visual depth recorders, so sensitive that 
they indicate the presence of fish and their 
favorite haunts, will probably suffice for 
commercial fishermen's purposes. Fishing 
by the seat of one’s pants may soon be as 
discredited as flying that way. 

Like radar, sonar grew out of a long 
series of inventions. Sound travels faster 
and farther through water than through air, 
and devices to pick up the sounds of sub- 
marines were invented before World War I. 


Carbon dioxide in sonar projec- 
tor housing magnifies all signals. 
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ESHERMAN?) LABORATORY, 
jental vessel Bendix technicians tri 
fipersonia depth recorder ond. other 


say 
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RECORDER CHART is marked with o purple 
line that traces the outlines of the hills and valleys 
fon the ocean floor. This is an actual record of the 


‘The first underwater ears had thin dia- 
phragms stretched across openings, like 
old-fashioned speaking trumpets, Under- 
water bell buoys and oscillators were de- 
veloped as warning and communication de- 
vices. Receivers were improved and placed 
in tanks within ships to reduce undesirable 
water noises. Ordinary sounds gave way to 
supersonic vibrations, beyond the range of 
the human ear, and sonar communication 
methods were so improved during this war 
that ships could converse by sonar when it 
would have been dangerous to use radio. 
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for peacetime use. When employed for locating 
schools of fith, the portable "transducer" shown 
here con be transferred easily from boat to boat, 


ERT 


voyage from Block Islond, off the top of Long Is- 
land, to Fluthing Boy. The prominent dip isthe Noor 
of Plum Gut, a deep depression in Long Island Sound. 


Whether sonar is being used for signal- 
ing, or to listen for objects beneath the wa- 
ter, or to detect them by emitting waves 
which bounce back and are timed like radar 
waves, the signals can be made either au- 
dible or visible. When desired, sonar can 
be set to ring a buzzer or flash a light when 
a ship approaches shallow water. 

One sonar device has a sonic lens to mag- 
nify the sounds or echoes detected. Any 
change in the composition or temperature 
of a medium conducting sound changes the 
velocity of the (Continued on page 246) 
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French Substratosphere Transport Was Hidden from Nazis 


THROLGHOLT the occupation of France, 
this Bellatrix substratosphere transport 


plane lay camouflaged and hidden at Dra- 
guignan, unknown to the German invaders. 
Designed by the French engineer Parot, the 


sleek 12-ton sky liner includes an insulated 
cabin for high-altitude flying. Its two 
engines give it a top speed of 300 m.p.h. 
and a cruising speed of 257 m.p.h., with a 
range of 1,250 miles. 


Fuel Injection Spurs B-29's 


SUPERFORTRESSES that dropped the atomic 
bombs owed their quick getaway to the new 
Bendix-Stromberg direct-fuel-injection sys- 
tem illustrated at left. Fuel is pumped into 
each cylinder through a stainless-steel fuel 
line and the nozzle shown. 


Lightplane Is Flying Camp 


Here’s a personal plane in which a 
sportsman can fly to his favorite lake, land 
on the water, and live aboard ship while he 
hunts or fishes. The Trimmer amphibian, 
designed by Gilbert G, Trimmer for Com- 
monwealth Aircraft, Kansas City, has a 
built-in galley, and its three seats can be 
made into two comfortable bunks. Two 85- 
horsepower engines give it a cruising speed 
of 115 m.p.h., with 600-mile range. Landing 
wheels are retractable, and the hull serves 
as a float in the water. 
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Luxury Short-Haul Airliner 


Comrorr and safety for air travelers on 
runs of 250 to 700 miles reach a new high 
in The Glenn L. Martin Company's Model 
202. Combining radar and other war-tested 
developments with luxuries hitherto found 
only in long-range, four-engine airliners, 
this 30-passenger ship has up-to-date heat- 
ing and ventilating systems, advanced 
soundproofing, and indirect lighting. Crew 
consists of pilot, copilot, and hostess. 


Big Cargo Planes Carry Their Own Gangplanks 


DISEMBARKING from a large air transport 
is simplified by an electrically operated 
collapsible ladder designed by a civilian 
employee at the San Diego naval base and 
adopted by Douglas Aircraft Co. When not 
in use, the ladder is stowed beside the main 
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cabin door, as shown in the photograph at 
left, below. On landing, the ladder base and 
the overhead cable motor are moved into 
position in the door opening on short tracks, 
and the hinged ladder is lowered. A hand- 
rail unfolds with it, 


{In jungle and on coral the Navy built more than 400 Pacific sea and air bases on the road to Tokyo. Th 
long runways at Torokina on Bougai vilt in @ month, are typical of Navy speed in setting up a "hom 


NAVY’S ISLAND EMPIRE 


AMERICAN FLEET WANTS TO KEEP NETWORK OF WORLD BASES 


REAT, roaring construction machines 
continue to carve out the United 
States Navy's permanent, peacetime ad- 
vance base needs in both the Atlantic and 
Pacific oceans, Peace, which ended the 
shooting, only intensified the base-hungry 
Navy's efforts to secure its strategic stran- 
glehold on Japan, its shock-absorbing sea 
and air anchorages against aggression. 
Fifteen major bases, nine of them in the 
Pacific (see map on this page), were pro- 
posed as necessary by the Navy in its re- 
quest for funds to make them assaultproof 


The Navy wants to hang on to its “island empi 
Rising Sun, and its built-up Atlantic bases. Whit 


mushroomed from the 
stors denot 


and equip them for their strategic purpose. 

Fleet bases have four primary functions. 
‘They must be used for supplying the fleet; 
furnishing air support; and repairing and 
maintaining forces afloat and in the air. 
Also, they must be equipped sufficiently for 
use as staging areas for personnel and sup- 
plies for attack purposes. All of these func- _ 
tions require construction on a vast scale, 
construction that is roaring ahead at the 
present time on a day-and-night basiz, with 
Seabees and Army Engineers tumbling ‘york. 
records on every shift. 


domain of the 
ondary boses. 


hos of the stol 
block stors s 


major basi 
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Scipan—Dynamite and bulldozers led the way for 
heavy equipment to build ond maintain cirstrips. 


Bases, besides the dock and harbor fa- 
cilities and the vast airstrips, must contain 
homes for thousands, power, fuel, food, and 
recreation operations on a scale dwarfing 
some of the nation’s industrial cities. On 
Guam, for example, 113 acres of covered 
storage, hospitals with a bed capacity of 
9,550, seven main and 125 branch telephone 
exchanges, a water system of 15,000,000 
gallons per day, and 113 miles of paved 
roads have been constructed since the island 
was retaken. On Tinian, 39 miles of run- 
ways have been built; asphalt surfacing, on 
airfields alone, would pave a highway from 
Washington, D. C., to Boston, On Saipan, 
enough cable for power and communications 
has been laid to reach from New York to 
San Francisco 335 times. 


Kwojolein—Specially constructed steel mats corpet 
‘an orea which the enemy had fled only days before. 
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Bougainville—Seabees le 
‘out bomber fields, ond they offen come under fire. 


In the Philippines, where nature is the 
greatest obstacle construction men must 
‘overcome, 12 naval installations are nearing 
completion. Seabees, during the early days 
of the invasion, stood helpless while heavy 
equipment sank out of sight in the mud 
when removed from landing craft. 

Starting with the bases available to the 
United States Navy on December 7, 1941, a 
total of 434 have been used during the war 
in both the Atlantic and Pacific. On June 
30, 1945, the Navy estimated that the cost 
of construction, excluding the cost of labor 
or technical materials, was over two billion 
dollars. Cost of the vast expansion ahead 
has not been officially estimated by the 
Navy, but generally is considered to be in 
the ‘neighborhood of another two billion. 


Eniwetok—Seabees' sledge-hommer blows pulverized 
‘acres of coral into sand enlarging former Jap field. 


"Stratovision” and FM Radio 


from Planes 30,000 Feet Up? 


OAST-to-coast television and frequen- 

cy-modulation radio broadcasts trans- 
mitted from airplanes flying six miles up 
are now getting their first flight tests. This 
new system of televising from the strato- 
sphere is the result of joint research by the 
Westinghouse Electric Corporation and The 
Glenn L. Martin Company. Using 14 planes 
specially designed for high-altitude opera- 
tion, the two companies confidently expect 
their “stratovision” system—guaranteeing 
clear reception and sharp images, includ- 
ing color television—to reach 78 percent of 
the population from the Atlantic to the 
Pacific. 

Television and FM radio waves travel in 
a straight line and for all practical purposes 
stop at the horizon. This means that 
broadcasts from the highest practical tower 
erected on the ground are dissipated short 
of 50 miles unless picked up by a relay tow- 
er (see page 70). A coast-to-coast network 
would require approximately 100 costly 
relay towers and hundreds of transmitters. 
‘The stratovision system, however, simply 
puts the antenna and transmitter in an air- 
plane flying in lazy circles 30,000 feet above 


the earth. The waves sent out cover a 
circular area 422 miles in diameter and at 
the same time relay the program to the 
plane circling in the next area. In this way 
14 planes could cover the most densely 
populated areas of the United States. 

An added advantage of the stratosphere 
station is the comparatively small amount 
of power needed. Charles E. Nobles, West- 
inghouse radar expert and originator of 
stratovision, points out that one kilowatt 
of power in a plane will impress a satis- 
factory signal on a receiver 200 miles away, 
whereas a ground station requires 50 kilo- 
watts to deliver the same usable signal ap- 
proximately 50 miles. Also, he estimates 
that operation of a single plane would cost 
about $1,000 an hour, compared with $13,- 
000 for sufficient ground stations to cover 
the same area. 

‘The Glenn L. Martin Company has de- 
signed an all-metal, low-wing monoplane 
almost as large as the famed B-29, but with 
@ gross weight only one third that of the 
Superfortress, as a flying television station. 
It will be powered by two 1,450-horsepower 
engines, cruise at less than 150 miles an 


TRANSMITTER IN PLANE 


HOW ‘STRATOVISION" MULTIPLIES 
RANGE OF ORDINARY TELEVISION 
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hour, and have a top speed of 266 miles an 
hour. In addition to its transmitters and 
monitoring and relaying equipment, each 
plane will have a galley and a lounge for 
the flight crew of three and the six radio 
technicians. 

Although weather is no problem at 30,000 
feet, the planes will carry the most modern 
blind-flying and anti-icing equipment to in- 
sure safe ascent and descent through bad 
weather at lower altitudes, Each of the 14 


Fourteen planes, circling lly ov 
to coast. Television and FM stu 
the planes for rebreadeast ever each plane's 
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is Martin sky giant wos specially designed to serve o: a stratosphere station for transmitting tele- 
vision and frequency-modulation broadcasts. Equipped 
an flight crew ond six radio technicians, it could pro 


ith four television and five FM transmitters, and 


je nine simultaneous programs. 


national transmission areas will have four 
planes, with two in the air at all times—one 
handling programs and the other standing 
by to take over in case of an emergency. 
Sufficient fuel will be carried to keep th 
ships aloft at least 11 hours. 

In addition to its four high-altitude planes, 
each broadcast location will have a fully 
equipped smaller plane to televise special 
events and relay programs to the parent 
plane for nation-wide presentation, 


oreos would serve 78 percent of the population from coast 


marked on the map would feed programs into 


-of-tight area by means of the broadcast antenna. For 
special events beyond ony given orea, o smoller plone would relo 


y programs to the nation-wide hookup. 
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uncoated lens gets o shot that is hai 
tions—on camera lens insures clear picture detail. 


Both pictures were made “into the sun. 


NONREFLECTING GLASS 


CHEMICAL COATING ON LENSES OF CAMERAS AND EYEGLASSES 
INCREASES THEIR EFFICIENCY AND KILLS ANY ANNOYING GLARE 


By GOLD V. SANDERS 
Photographs by HUBERT LUCKETT 


IGHT that bounces back into our eyes 
from the countless glass surfaces we 
Took at every day has now been brought 
under control. It can be made to turn back 
on itself and go the other way. This scien- 
tific achievement is one we probably shall 
not fully appreciate until we actually 
how it can relieve us of everyday anno; 
ances we have come to take for granted, 


Vivid detail of the background as well os the sub- 
ject’s features are captured through o coated lens. 


Reflections from windows, clock faces, 
spectacles, and many other surfaces blind 
us to a certain extent. We can see through 
such surfaces only by getting into position 
where the reflection does not strike our 
eyes, Scientists are never satisfied with 
things as they are, so they have found a 
way to make almost all of this light pass 
through glass. That way it adds to our 
ability to see, instead of subtracting from it 
as in the past. 

Low-reflection glass coatings are in gen- 
eral use thus far only in optics, and almost 


“Ghost images" here are reflections from various 
lens surfaces. Coated lenses will eliminate them. 


Dr. F. H. Nicoll of RCA shows how the etched por- 
ion of plate gloss lets in light ordinarily reflected. 


exclusively in those optics used by the 
Army and Navy—cameras, gunsights, range 
finders, binoculars, and so on. The in- 
creased efficiency of lenses and prisms with 
the surface coating is so great that the 
process has been a must in military equip- 
ment for the past year and a half. Surface 
coatings now applied are reported to be 
almost as durable as glass itself. 

Perhaps the first widespread use of coated 
glass by the general public will be in the 
form of spectacle lenses. Here it will be a 
comfort to the wearer in reducing glare 
spots, especially those formed by light com- 
ing from behind. When looking at a person 
wearing this kind of glasses we will see 
his eyes more clearly with less interference 
from spots and streaks of reflected light. In 
other words, the glasses are less noticeable. 

‘The coating of spectacle lenses has been 
begun by Bausch & Lomb, one of the 


Greoter transparency in automobile windshields 


gained by treating the gloss by a secret proce: 


Cloudlike reflection of light forms only on the un- 
coated part of these lenses. Coating erases glare. 


companies that has pioneered in developing 
the coating process. The lenses must first 
be ground and polished by the optician to 
your prescription. Then they are sent to 
the factory in Rochester, N. Y., for the sur- 
face treatment. Opticians, themselves, may 


This setup wos used by the Popular Science camera- 
man to compare a coated lens with an untreated 
‘one in similar cameras. Results on opposite page. 


d 


ive preventive of accidents, 


will be a pos 


LENSES gotting 4/1,000,000-inch-thick coating of 


fluoride in a special vacuum glass bell jar. 


RACK holds 18 large lenses for fluoride treat- 
ment at the Eastman Kodak Co. Another rack, how- 
ever, con handle 500 tiny lenses at the same time. 


PELLET of 


dropped into a tontolum 
ctricity vaporizes it for spraying. 


soon have their own coating equipment. 

Next in line for the nonreflective treat- 
ment probably will be automobile windows, 
windshields, and instrument-board dial cov- 
ers. In this usage it will be a positive pre- 
ventive of accidents by killing off confusing 
reflections inside the car. Visibility through 
all the glass of the car will be improved. 
This will be no help in reducing the glare 
of the other fellow’s headlights, of course— 
that is quite a different problem. 

Other possible uses for low-reflection 
glass are many. If the treating processes 
can be simplified and done at low cost we 
may eventually use it everywhere. Store 
owners will surely want it for their show 
windows when it is available in plate glass 
of large size. 

It is a tricky way the scientists hit upon 
to make light waves behave so that the 
rays usually reflected by every glass sur- 
face are made to go on through, or at least 
all but a very small percentage of them. 
They found that a surface film exactly one 
fourth as thick as the length of a certain 
light wave would prevent reflection of that 
wave. Rays that attempt to bounce are 

thrown out of phase” by this coating, which 
means in effect that they are forced to go 
on through the glass or lens. 

All this is accomplished by a film four 
millionths of an inch thick. ‘That's pretty 
thin. A thousand of these films stacked 
one on top of the other would not be as 
thick as a postcard. For maximum results 
the film should be of material having an 
index of refraction equal to the square root 
of the index of refraction of the glass to 
which it is applied. 

Magnesium fluoride, vaporized and de- 
posited under high vacuum and heat, pro- 
duces a film of great durability and comes 
close to meeting the other requirements. 
It is deposited on lenses and prisms in 
specially made glass bell jars. The fluoride 
molecules attach themselves to the surface 
of the heated lenses progressively. Measure- 
ment of the film thickness, microscopic 
though it is, can be done easily by factory 
workers so long as they are not color-blind. 
The color of light reflected from the lens 
surface undergoes a change as the film 
grows in thickness. When it arrives at a 
certain shade of purple the process is 
stopped, for that means that the film thick- 
ness is one fourth the length of the yellow- 
green light wave. It happens that this is 
the color of light most useful to human eyes 
in distinguishing details, so it is the part of 
the spectrum we wish to salvage and make 
work for us, not against us. 

‘The urgent demand for coated optics by 
the armed services compelled manufacturers 
to step up this (Continued on page 240) 
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A French clock in a Buhl-work cose, made in Paris about 
150 or 200 years ago. The decoration is tortoise shell in- 
laid with brass, a technique perfected by one André Boulle. 


Reproduction of a clock dating from 545 B.C. Water trick- 
ling into a small bucket fills it in 12 minutes. When the 
bucket empties itself, it turns gears to record the time. 


Oversized showpiece Ingersoll wotch with o 
heavy chain is one of Willey’s 400 timepieces. 


HE HAS TIME 
FOR A HOBBY 


Photographs by G. WEBER 


VERY day the clocks in the home of 

Jack Willey, Compton, Calif,, tick off 
about one and one tenth years. That's 
because Willey has over 400 of them, 
and most of them are kept wound and 
running. He has timepieces of various 
sizes and periods from all over the world, 
ranging from miniatures to tower clocks 
that require weights dropping three 
stories. They include a calendar clock 
that not only keeps track of days and 
dates but adjusts itself for leap years, 
Part of his collection is shown here. 


Jack Willey in the midst of his clock collec- 
tion that ticks off a year ond tenth ev 


Witley’s collection is distinguished 
for the voriely. of tains, 


vo, Roman god is 
© clock. The figure stands on red marble, 


Photographs by WILLIAM W. MO 


IN YOUR grandmother's spare bedroom, 

Uke as not, there were some nice old 
color prints of flowers. Smart modern 
homes use pictures that have all the color 
and charm of the plush-era prints, but they 
have this big difference: they are made 
with the actual flowers. Helen Park, New 
York furniture designer, originated the 
process, which she calls Crystalique. 

Some of the porch furniture Miss Park 
designed had spaces for growing plants. 
While working with a pot of ivy, she was 
struck with the decorative effect of the 


1 The blotsome ore carefully selnored off one by 
one, the cut being made close to the calyx. This 


100 gets them ready for the first pressing operation. 


This picture plaque of pressed flow- 
ers ond ferns wat made especially for 
Popular Science Monthly by Helen Park. 


A box of fresh-cut flowers arrives at the 
studio, where Miss Park selects the most 
attractive blossoms for her unique process. 


fleeting beauty by pressing 
and mounting them in glass. 


leaves; it made her wish she could embody 
it permanently in the furniture. That led 
to experiments with a glass-topped table, 
with the ivy pressed between two sheets of 
glass. The effect was good, and from it her 
Present method was evolved. 

Pressed flowers usually make you think 
of something you find in an old, long-for- 
gotten volume; maybe a larkspur that has 
faded to the color of bleached-out khaki, 
ready to fall apart at the lightest touch. 
The new process preserves the natural 
colors, with only slight variations, if the 


rs are laid out on the drying sheet. Pan- 
are among the most satisfactory for # 
purpose; they retain their vivid color and markin 


me! ut 


flowers are kept out of direct sunlight and 
away from unusual heat. 

Into the Park studio comes a box of 
freshly cut flowers of a dozen different 
colors, the kinds depending on the season 
of the year and what the florist happens to 
have in stock. One by one, the stems are 
clipped off close to the calyx, and the blos- 
soms are placed, face down, on a sheet of 
smooth paper toweling, each completely 
separated from the other. When this sheet 


' 
j 
t 
a 


Pressed flowers not needed for immediate use are 
enclosed in glassine envelopes ond kept in a filing 
cabinet. Flowers their colors indefinitely. 


is full, another sheet is laid over it and cov- 
ered with several thicknesses of newsprint. 
Additional sheets are filled with blossoms 
and similarly covered until there is a pile 
a foot or more high. Sheets of corrugated 
board are interspersed to provide ventila- 
tion. Then the pile is covered, top and bot- 
tom, with sheets of composition board. The 
flowers are ready for pressing. 

‘The squeeze is put on in a sturdy, old- 
fashioned bookbinder’s press that is made 
of cast iron and weighs half a ton. Pres- 
sure is regulated by a heavy spider, with 
hand grips, working on a screw. Miss 
Park's visitors find it amusing—a piece of 
machinery that size for pressing flowers. 

After 24 hours, pressure is released and 
the blossoms are removed to clean, dry 
paper towels; fresh newspaper interlining 
is substituted; and the pile is again put in 
the press. The same thing has to be done 
three times in all before the flowers are 
ready for use by the artist, or for filing in 
glassine envelopes. The studio file usually 
carries a reserve stock of 25,000 flowers of 
various kinds. Blossoms pressed in this 
manner are not as fragile as you might 
suppose; deft-fingered young women handle 
them with assurance. 

Miss Park's method of applying the 
flowers to mirrors, plaques, transparencies, 
and other adaptations is to place a drop of 
clear plastic cement to the calyx side of the 
blossom and fix it to the surface. 

Flowers are not covered with any liquid 
before applying to the glass, because coat- 
ing would spoil their texture, but green 
leaves, including ferns and ivy, are coated 
with a sblution, an important ingredient of 
which is Canada balsam. When the flower 
decoration has been arranged, the artist 
covers it with a shield glass the same size 
as the base, and seals the edges together 
with Scotch tape. 

One has to consider the anatomy and 
chemical composition of flowers in selecting 
blooms that can be used for this process. 
Obviously, you can’t do anything with the 
heavier double flowe: even the smaller 
Wlies are out, too; they'll go brown. So 
will violets, either blue or white. But there 
is a fairly long list of flowers that may be 
used with good effect. 


Flowers are squeezed 
total of 72 hours. Three sets of absorbent paper 
ore needed to remove all the moisture from them. 
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Everybody has his own ps 


idea of some gadget he would lik 


ID LIKE To SEE THEM MAKE..-. 


see rol use. What i 


will poy five dollars for « 


KEEP-COOL HAT for hot weather. A com- 
partment in the crown would accommodate 
a supply of suitably controlled dry ice that 
would evaporate slowly, making the wear- 
er comfortable on the hottest day: 
‘The hat should be of special value to ex- 
plorers, scientists, sportsmen, and others 
who have to work under the tropical sun. 


TRIPLE-DUTY SUITCASE with retractable 
wheels, a seat on top, and a collapsible back 
rest would solve travel problems. Wheels 
would enable the traveler to be independent 
of porters; the seat and back rest would 
make aisle sitting a pleasure. 


AT SLIGHT 
‘ADDITIONAL 


cost wy 


AUTOMATIC JACKS built into the chassis 
of an automobile would save @ lot of mess 
and fuss when tires go flat. Operated by 
the car’s engine, either hydraulically or by 
means of gears, they could be controlled by 
buttons on the dash. If the left-front tire 
went fiat, for instance, the driver would 
press the corresponding button and the jack 
would go into action, raising the wheel off 
the ground. 
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HOT, MEDIUM, OR COLD shower by ther- 
mostatic control at the touch of a button. 
‘The bather would not have to mess around 
with two hard-to-distinguish faucets and 
run the risk of either parboiling or freez- 
ing himself. Button controls should be 
definitely labeled for bather’s safety. 


JIGGLE CARRIAGE FOR JUNIOR. The idea 
is keep the child vocally quiet by setting 
the carriage in motion with a spring-driven 
or electric motor. Such @ device is designed 
to save wear and tear on the parent, if not 
on the baby. 


%, \\ 
JUNIOR! YOU 
STOP PUSHING 
THAT JACK 
BUTTON! ZZ 
ay 


ng 


‘A wave of flame moves across cylinder when properly adjusted plug fires, forcing piston smoothly downward. 


ASSEMBLY. Plug 
consists of spi et 


Electrodes ( 
are the business end. 
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HERE’S HOW A SPARK PLUG WORKS 
... AS PICTURED BY WALT DISNEY 


A RE you wasting gas and losing power by using the wrong 


spark plug in your engine? Better check, for your car must 
still last for a long tir se ated drawings, made by 
Walt Disney for The Ele: “Lite Company, reveal drama- 
tically what makes a spark plug tick and how to remedy the most 
common troubles. 


SPARK IS BORN. Current from bottery sets up magnetic field linking pri- 
mary and secondary windings in the coil. Voltage is built up, creating the spork. 


HOT PLUG 


PROPER PLUG. Hot plugs for cold engines, cold plugs for hot engines. That's the rule! Long- 
nose hot plugs hold heat longer and are better for older engines. But @ too-hot plug causes rapid 
burning of electrodes and of insulotors. Also, it may stort prefiring of the gos mixture. 


Satisfactory spark-plug operation, say Auto- 
Lite engineers, requires that the insulator nose 
and electrodes be maintained at a temperature 
sufficiently high to burn off carbon accumula- 
tions, but not so high as to cause preignition 
(firing of the mixture before the spark occurs), 
fusing or blistering of the ceramic surface, or 
rapid erosion of the electrodes. Proper tem- 
peratures, in turn, depend upon the use of hot 
plugs in cold engines, and cold plugs in hot en- 
gines—in short, the correct plug for your engine. 

In gener@f, as your car grows more roa 
weary, you Heed hotter plugs to fire the gasoline. 
Other factors making for care in plug selection 
and maintenance are piston wear, reduced com- 
pression as a result of service, and oil leaking 
past the piston rings. An inspection of the 
insulator tells a true story of the plug’s condi- 
tion. If the nose is blackened, the plug may be 
operating too cold and carbon has deposited on 
the firing tip; if the nose is burned or blistered. CARBON TROUBLE. When o plug too 
the plug is too hot. Normal operating tempera- cold for the motor is used, carbon forms on the 
tures burn away deposits. Taualefet ‘sun: enntieg aborting aad \aZkaan 


CARE SAVES WEAR. “Johnnie Plug-Chek" (lower left) shows how to cleon grease and dirt off 
old plug to prevent loss of voltage. On old or new plugs the gap between electrodes (lower right) 
must be exact for plugs to do their job. Right plugs seve gos ond promote smoother running. 


NEW METHOD SPEEDS 
CUTTING OF GEARS 

ALL the teeth of a gear are 
cut simultaneously in a new 
method developed by Michigan 
Tool Co., Detroit. Using radi- 
ally fed ‘form-tool blades with 
a shear-cutting action, the 
“Shear-Speed” cuts 60 to 100 
or more gears an hour. 


With head lowered and locked in 
cutting petition, work moves up 

jown while blades are fed 
ie gear for shear-cutting action. 


GREEN FOR"GO” 


COLORS IDENTIFY PLUG GAUGES 


Cooren plastic collets in double-end plug 
gauges show which end is which. Above is 
the Dublife gauge made by United Preci- 
sion Products Co,, Chicago. Standard Gage 
Co, Poughkeepsie, N. ¥., uses the same idea, 


A QUICK-SETTING VISE 
IT TAKES only a second to open or 


TRIGGER “FIRE! 


" SOLDERING GUN 


SHAPED like a pistol and operated by pull- close the Quikcet machinist’s vise 
ing a trigger, the handy soldering gun manufactured by Grand Specialties 
below heats in five seconds. The small heat- Co., Chicago. A push on the free jaw 
ing tip fits into tight spots for radio and (above) closes the vise; when a trig: 
electrical repairs. Since the tip cools as ger is pressed -(below), the jaws open 
fast as it heats, there is no danger of burns. to their full three-inch width. 


It operates on 115-volt circuit. Weller Mfg. 
Co,, Easton, Pa., makes it. 
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FASTER PICKUP FOR WATER 
SLASHES TRAIN SCHEDULES 


Locomorives on the New York 
Central System now pick up water 
from track pans at speeds up to 80 
miles an hour, thanks to improve- 
ments in the method “first tried out 
by this railroad 75 years ago. Trains 
used to have to slow down to 35 m.p.h. 
to fill their tanks this way. A scoop 
(above) mounted on the tender is 
lowered to dip into the pan set be: 
tween the rails. About 5,000 gallons 
of water is taken on in 2,000 feet of 
scooping distance. 


, 


PLASTIC CONTROLS ROCKET JET 
TO GIVE GREATER ACCURACY 


ONE reason for the accuracy of U. S. 
rockets, it has been revealed, is the use of 
plastic “inhibitors” to make the propellant 
burn evenly and produce a steady jet. 
Cross-shaped plates of Tenite, like that 
shown above, are placed at the ends of the 
cruciform fuel grains (P.S.M., Aug. ’45, 
P. 68), and rectangular “webs” of the same 
material cover the sides. These control the 
burning of the fuel and regulate the jet 
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“PEEL” PROTECTS METAL PARTS 
FROM RUST DURING SHIPMENT 


Vir At replacement parts shipped to U. 8. 
bases in all parts of the world arrived as 
bright and shiny as when they left the 
factory, in spite of exposure to dust, salt 
air, or tropical moist A “plastic peel,” 
put on by dipping the part in an ethy! cellu- 
lose plastic, had only to be stripped off (be- 
low) to expose the clean metal. The c 
ing was perfected by the Hercules Powder 
Co. and Dow Chemical Co. 


ENTER HOUSE, 
WELP HEAT IT 


Sunbathing in winter. We ore told that when this 
picture wos taken, the outside temperature wos |7 
below zero F., and there war no artificial heat 
in the house. The secret is in the double-paned 
windows, sandwiching @ sealed-in layer of dehy- 
drated air. In summer, unwelcome hoat is excluded 
by the wide eaves, at thown at the left and below. 


Sun Helps Heat 
"Solar House” 


LD SOL is your furnace man, if you 

live in a solar house like this one 
shown in a new “Popular Science” film pro- 
duced by Jerry Fairbanks in co-operation 
with this magazine. 

Heat from the winter sun is brought into 
the house by large south windows consist- 
ing of double panes enclosing layers of de- 
hydrated air. Artificial heat is needed only 
in the mornings and evenings, even in the 
cold ther. In summer, wide eaves 
cut off the rays of the high-riding sun. 

An air-conditioning system pipes radio 
and phonograph music through the house. 
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SCALE MODEL OF “OLD IRONSIDES,” FIRST BALDWIN LOCOMOTIVE 


A FIVE-TON wood-burning locomotive 
named “Old Ironsides” was the seed from 
which sprang the great Baldwin Locomotive 
Works of today. In 1831, Matthias Baldwin, 
a Philadelphia jeweler, built a miniature 
engine to run on a circular track in a mu- 
seum. As a result, he got the job of building 
a full-size locomotive for the Philadelphia, 
Germantown, and Norristown Railroad. 


‘When the new iron forse was completed in 
Baldwin's shop, he had to tear away part 
of the walls to get it out. 

‘The photograph above shows a model of 
Old Ironsides made largely of wood and 
cardboard. Accurately scaled at a half inch 
to the foot, it can be built without the use 
of a lathe. You'll find the plans for this 
historically interesting model on page 166. 


“PACIFIC PUDDLE-JUMPER,” 
NAVY'S NEW LANDING CRAFT, 
CARRIES TANKS AND TRUCKS 


HERE’s one of the Navy's new- 
est landing craft, designated LSM 
(Landing Ship, Medium), photo- 
graphed off Okinawa. Sized be- 
tween the LST (Landing Ship, 
Tank) and the LCT (Landing 
Craft, Tank), this 200-foot ocean- 
going vessel is designed to ferry 
light tanks, half-tracks, and gun 
carriers at high speed over con- 
siderable distances. On the beach, 
the snub bow is opened and a 
ramp is lowered to pour men and 
machines ashore. 
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He Told the Japs: i -* 
GET UP som 
AND FIGHT! 


The story of a gallant para- 
trooper whose one-man raid on 
a New Guinea strong point 


scrambled a big Jap force and J] 801. Roy E. Eubanks and his oultit spilled down 


A on Noemfoor Island, New Guinea, in July 1944, 
earned him the Medal of Honor. but all were pinned down by Japs holding a ridge, 


@ Eubanks then went out alone to scout a Using the knowledge he had gained of the terrain, 
way to the ridge. Returning, he found he took two men and inched ahead five more yards, 
his platoon leador killed. but the Japs peppered every moving vine to stop them. 


& With his nile rendored useless and himself wounded, Eubanks charged into the midst of the enemy 
Position under heavy rifle, machine-gun, and grenade fire. Brandishing his weapon, he yelled, 
“Come on, get up! Get up and fight!” routing the surprised and scared Japs before they could stop him. 


D That night the company commander They advanced to within 90 yards of the Japs when 
planned a new attack. Eubanks’ the enemy heard the sergeant warn his men to keep 
squad was told to strike on the right, under cover, 


Nip machine-gun slugs soon whistled by. 


Eubanks told the two men to “treozo” When he was 15 yards from the enemy position, he 

whore they were, and he wormed forward opened fire with telling effect. But many Jop 
by himself, moving up stealthily and silently. guns spit back, hitting him and breaking his rifle. 
Q With this Jap strong point neutralized. the remainder of ] () Eubanks lay dead beside the bat. 
the strategic ridge was quickly taken without further loss tered bodies of four Japs killed 
of life to the other squads of parachutists which surged ahead. by the butt of the heroic GI's automatic rifle, 


What can you TELL 
ABOUT THIS NAVY MAN? 


F YOU will use a sharp eye here, mateys, 

you will be able to tell a good deal about 
what Frank J. Savage of the U. 8. Navy did 
in World War Il—and, as a matter of fact, 
even before the war began. 
. In -keeping with the tradition of “the 
silent service,” Navy men disclose less of 
themselves and their war records as they 
walk down the street than Army men do. 
However, from Frank Savage's insignia 
and decorations, you know approximately 
when he entered the Navy; his rank and, 
pay; whether he is a line officer or a mem- 
ber of a specialized corps; where he has 
served; his combat experience, and whether 
he has been cited for distinguished conduct. 

Rank of naval officers is imdicated by 
sleeve stripes on dress and blue service 
coats, and by shoulder marks on white ser- 


His Story 


vice coats, mess jackets, overcoats, and 
working uniforms. For all officers below 
flag rank, shoulder marks correspond to the 
sleeve stripes worn on blues, denoting rank 
by the number and width of stripes. 

‘An important distinction to remember in 
connection with the Navy is that between 
line and special-service officers. A line offi- 
cer is one who is qualified to command a 
vessel or group of vessels of a specified 
class. A special-service officer belongs to 
one of the specialized corps. 

Last month, POPULAR SCIENCE presented 
an Army man—Sgt. John B. Welde—in a 
study of insignia and decorations. In this, 
the second of a series, see how many of 
the questions below you can answer. Then 
check your results on page 114. Seven cor- 
rect answers is a good score. 


SEE HOW MANY QUESTIONS YOU CAN ANSWER 


T What is Frank J. Savage's rank in the Navy? 
2 To what branch of rervice does he belong? 
3 she “tine or spoclat-sorvice officer? 

4, Wot Is his monthly pay? 

5 Did he enter service before Paarl Harbor? 
© Did he serve in the American Theater? 


7 Did he serve in any overseas theater? 


This close-up of the 
insignia and decoro- 
tions on Frank J. Sav- 
age's left breast will 
give you some clues 
fo his naval care: 

and war recor 
Here's hint: th 
Navy uses the sa 
theater ribbons as 
the Army to denote 
service in the various 
parts of the world. 
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8B in what overseas theater, if ony? 

' Did he distinguish himself in combat? 
10 1s he credited with extraordinary heroism? 
11 How many major engagements was he in? 
12 did he earn any decoration more than once? 
13 in what campaigns did he toke port? 


14 Wes he wounded in oction? 


_ Fes 


a need 


WHAT'S YOUR SCORE ON NAVY INSIGNIA? 


LL ready with your answers to the quiz 
‘on Navy insignia and decorations on 
page 112? Heére are the facts about Frank 
J. Savage, aa recorded on his uniform: 


1, Twin bars (A) on his cap, shoulder 
boards, and shirt collar show that he is a 
Meutenant. A full lieutenancy in the Navy 
is the equivalent of a captaincy in the 
army. 

2. The wings (B) on his left breast show 
that he is a naval aviator. 

8. That he is a line officer is shown by 
the star (C) on his shoulder boards. If he 
were in some special service, such as supply, 
the star would be replaced by the emblem 
of the service corps. 

4, He draws $462 a month, if overseas 
and married. Single men and men not on 
overseas duty draw less. 

. 5, The American Defense ribbon (D) at 
the right in the upper tier proves that he 
entered the service before Pearl Harbor. 

6. Service in the American Theater is 
recorded by the ribbon (E) at the left in 
the lower tier. 

7. Ribbons at center and right in the 
lower tier stand for overseas service. 

8 Ribbon (F) represents the Asiatic- 
Pacific Theater. (G) is the Philippine Lib- 
eration ribbon. 

9, He must have distinguished himself in 
combat. The Distinguished Flying Cross 
(H) and the Air Medal (I) indicate this. 

10. The single ribbon (J) above the two 
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tiers, representing the Navy Cross, proves 
that Lieutenant Savage distinguished 


armed enemy. 
11. He was in four major engagements, 


May 1941 and became an aviation cadet in 


was assigned to an escort scouting squadron 
at the Sand Point Naval Air Station, 
Seattle, Wash. 

He went to sea twice, first for eight 
months beginning in December 1942. As- 
signed to a torpedo squadron, he took 


now assigned to a naval torpedo station at 


RL 

Battle for Leyte Gulf he scored 
on a 25,000-ton Jap carrier 
the Navy Cross. The first DFC 
was with a torpedo hit on a 
at Hong Kong, the second 
b hit on a tanker off the 


In Seattle in 


FF 


to marry him. They have two chil- 
Diana Joyce and John Robert. 
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It 18 no longer necessary to hand-chip, 
grind, and polish the giant propellers that 
push our mighty warships and big cargo 
carriers. A sensitive electrical tracer mech- 
anism can now feel the contours of a model 
smaller in any ratio between 2 and 5 to 1 
and sculpture its exact likeness by direct- 
ing two huge rams equipped with cutters 
(above, left), Developed by the Morton 


GIANT SHIP PROPELLERS MILLED BY ELECTRICALLY CONTROLLED CUTTERS 


Manufacturing Company and the Westing- 
house Electric Corporation, the machine 
has been in operation for two years, boost- 
ing production of propellers and making 
them more accurately than ever. The big 
blades on the right—of manganese bronze, 
22 feet in diameter and weighing 60,000 
pounds—form one of the largest “props” 
ever cast in the U. S 


ELECTRONIC SOUND DEVICE HELPS BLIND WORKERS DO PRECISION GAUGING 


‘Tue totally blind can now operate a gaug- 
ing machine at the Timken Roller Bearing 
Company's plants at a speed comparable 


with that of a person with perfect eyesight, 
And this is final-inspection, precision gaug- 
ing of rolls, cones, and cups, the components 
of roller bearings. 
Timken's engineers 
have equipped their 
standard outside di- 
ameter gauge with 
an electronic sound 
device connected to 
@ speaker mounted 
on the operator's 
chair. If the work 
piece is oversize, a 
high note is sound- 
ed; a low note indi- 
cates it is undersize. 
A tone between the 
two tells the oper- 
ator the part is 
Ag, Within the size limit, 


S 
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The British were making this type of fi 


howitzer about a century be! 


the American Revolution, 


ANCIENT E1GHT-IWCH HOWITZER. 


XPLOSIVES were discovered around the 
middle of the thirteenth century; maybe 
Roger Bacon was responsible. Guns were 
used during the first quarter of the four- 
teenth century. So the field howitzer model 
illustrated in these pages represents about 
300 years of progress from scratch in the 
manufacture of ordnance. We've gone 
much further in the last three centuries. 
‘This original cannon was built by the Eng- 
lish in the late 1600's or the early 1700s, 
approximately a century before the Ameri- 
ean Revolution. 

‘The model, which was made in 
England between 1825 and 1830, 
is in the collection of Charles B. 
King, Larchmont, N. ¥. It is 
constructed to scale from materi- 
als as close to the original as 
possible—the cangon of brass and 
the carriage of heavy, reinforced, 
metal-bound wood. 

The over-all length of the 
model is 17% inches, and the bar- 


Photographs by ROBERT F. SMITH 
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rel length is 75% inches including the cas- 
cabel, that semispherical knob at the rear 
end. The outside diameter at the muzzle is 
2yy inches, while the bore is 1% inches. The 
outside wheel diameter is 9% inches, and 
the entire length of the axle is 13% inches. 

‘The original howitzer from which the 
model was taken was smooth-bored, of 
course. It lobbed a cast-iron ball eight 
inches in diameter, but the projectile didn’t 
go very far, and it had a low striking ve- 
locity, probably not very much greater than 


With the trunnion clamps lifted, the original howitrer 
could be swung from its carriage by the loops. 


that of a similar-sized bowling ball hurled 
down the alley by an expert. No doubt, 
however, it was as good as, or better than, 
anything the enemy could come back with 
in those days. Other early cannon of much 
greater size included the famous Dulle 
Griete, a 25-inch caliber gun built at Ghent 
in the latter years of the fourteenth century. 
‘The howitzer working-scale model illus- 
‘trated here is only one item in the King 
collection, which, as a whole, stands as 
‘one of the finest privately owned groups 
of models in the world. 


SIDE 


This model of @ 300-yeor 
old. English 

produces all of 
‘and proportions 
original cannon. B 
a century ago, it Is ne 
the collection of Charles 
B. King, Larchmont, N. Y. 


DON’T THESE PICTURES MAKE 
YOU MODEL MAKERS’ FINGERS 
ITCH TO GET AT A SIMILAR 
PROJECT? THE IMPORTANT DI- 
MENSIONS ARE GIVEN FOR 
YOUR GUIDANCE. 


From five various an 
this stubby piece of 
fillery is of equol inte! 
for its precision in wi 
monship and its sturdy. 
construction, Notice the ' 
comber, or outward pitch, 
of the metol-tired wheels. 


BOTTOM 


YOU WRITE WITH LIGHT when you use this 
new pencil invented by Isabel T. Jansen, of 
Milwaukee, Wis., for marking sensitized sur- 
faces of photographic films and plates. A 
needle-thin beam of light shines through a 
narrow Lucite rod that projects beyond the 
lower end of the barrel and is tapered like a 
pencil point. The light beam can escape only 
through a tiny window at the tip, giving a 
clean, fine line. A battery fits into the top 
half of the peneil, providing the power to light 
‘the bulb. Pressure on the point 

forces the bulb upward so that its 

iN contact touches the battery pole, 
sending the light beam through the 


OPAQUE WITH small window onto the sensitized 
Lucite ons END ‘Surface to be marked; as the press- 
ure goes off the light goes out. 


LIGHT BULB ROD 


MASSAGING THE FEET is Seba - 
this flexible roller. It consi a 
helical spring, smaller in diameter at 
the center than at the ends, encased 
in a ribbed cover and mounted on a 
ball-bearing assembly so that it turns 
freely in a metal frame. Ends of the 
roller are attached to the frame by 
clevises and threaded shanks, the lat- 
ter making it possible to adjust the 
tension with thumbscrews. The in- 
ventor, Thomas A. Dolan, of Chicago, 
says that the use of the massager im- 
proves blood circulation and tones the 
nervous system. 


FIELD SKETCHING KIT, devised 

by C. F. Glinecki, of Syracuse, 

N. ¥., provides everything except 

the talent. Folded for carrying, 

it makes a sturdy case with a 

suitcase-handle grip. Opened for 

use, it stands on four rubber- 

footed legs, which give it stability 

‘on a hard or grassy surface. The 

carry handle pulls out a drawer 

® that is roomy enough to hold 

many of the artist's sup- 

plies in s convenient 

spot as he straddles the 

seat. The support of the 

kit's detachable easel 

fits into a hole at the 

front end of the drawer, 

and the easel frame can 

be raised or lowered to 

suit the artist's con- 
venience. 


POPULAR SCIENCE 


“CANNING” FOODS in fiexible plastic 
bags instead of the conventional tin or 
glass containers is the idea of Harry F. 
Waters, of New York City. The fruit or 
vegetable to be preserved—cooked or 
partially cooked—is poured into the bag. 
‘Then the top is closed and sealed tightly 
while hot vapor is still rising from it. 
When the contents have cooled, the va- 
por condenses and the top of the bag 
Collapses upon the upper surface of the 
food. A hermetically sealed, sterile 
package substantially free from air is 


thus obtained. Food can also be cooked 
and sterilized in the bag. As an added 
protection in storage or marketing, the 


gi] BAG YIELDS 


plastic bag is encased in @ container 
UNDER PRESSURE 


made of fiberboard. 


BACON AND EGGS and toast are made 
ready simultaneously in the electric combina- 
tion toaster and cooker below, invented by 
Daniel Platkin, of Los Angeles, ‘The toasting 
section consists of two sloping surfaces with 
the heating element between them as in the 
ordinary electric toaster. In the base of the 
equipment is a sliding tray with heating coils 


HoT above and below it. Bacon, eggs, chops, or 

small steaks are placed in the tray and 

PLATE cooked by merely switching on the electric 

current. The heating elements. work inde- 

DON'T BURN YOUR FINGERS! pendently; if you like your steak broiled, you 
‘Two inventors have tackled the use the one over the tray. 


problem of handling hot plates or 
pans. §S, D. Dunlap, of Bowling 
Green, Ohio, comes up with the 
tongs shown above. When the two 
arms are squeezed together, the 


plate is gripped securely between 
the curved end of one arm and a 
rectangular loop on the other. The 
Ufter below, devised by H. H. 
Bakken, of Pueblo, Colo., grips the 
plate or dish with an easily re- 
leased snap action. 


COOKI ne 
NOVEMBER, 1945 TRAY =m 


Seagoing Navy Yard 
Follows the Fleet 


GIANT DRY DOCK MOVES IN SEPARATE 
SECTIONS TO ANY PART OF THE WORLD; 
ASSEMBLED, IT HANDLES ANY SHIP AFLOAT 


By CAPT. W. MACK ANGAS, (CEC) USN 
Drawings by STEWART ROUSE 


NYWHERE in the seven seas, gigantic 
floating dry docks take aboard the 
mightiest battleships and aircraft carriers 
of the United States Navy, and raise them 
high and dry, When battle damage has 
been repaired, the big men-of-war are re- 
turned to their natural element, fit and 
ready to fight again. 


S) Cutoway drawing reveals details of one 

Jj section of the Now's ABSD (Advance 
Bose Sectional Dock). Seven to ten s 

Ju: fiens isin to moke one huge dry dock. 


——— 


Having such a dock right with the fleet 
when you want it fulfills an admiral’s 
dream. Superdreadnoughts, in advance com- 
bat areas, thus are spared voyages of 
thousands of miles to permanent repair 
bases at Hawaii and on the U.S. coasts. 
The difference in time that the ship is out 
of service may determine whether or not it 
can take part in a decisive battle, and its 
timely arrival could add the needed power 
for victory. In fact, mobile “hospitals” for 


PORTIONS OF HULL SECTION INTO 


NCH WATER CAN BE ADMITTED FOR 
SUBMERGING ARE SHOWN in GRAY 
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rca 


ASSEMBLY. Sections of an ABSD ore towed sep- 
rately by tug or Liberty ship, moving close to a com- 
e dock’s electric cranes. 


bat zone. Two sections carry 


battleships seem likely to have a profound 
effect upon naval tactics of the future—a 
study that no nation dares neglect, no 
matter how remote the prospect of war. 

First news that super dry docks were 
actually completed, and operating with the 
fleet, ‘electrified naval observers many 
months ago, Now that World War II has 
ended, the Navy has released photographs 
and a full description of these extraor- 
dinary structures. 

Too big to be towed safely across an 
ocean in one piece, the huge dock travels in 
separate sections—from seven to 10—each 
built upon a boat-shaped hull. Hinged 
pieces, which form the side walls of the 
finished dock when elevated, are kept folded 
in transit to reduce wind resistance and 
lower the center of gravity. 

The individual dock sections, when pre- 
pared for towing, are self-contained sea- 
going barges, complete with crew's quarters, 
galley, mess hall, steam-heating system, 
evaporators for making fresh water, Diesel- 
driven alternating-current generators, cold- 
storage plant, forced ventilation, anchor 
winch, and antiaircraft guns, Two electric 


Anchored ot its base of operation, a section 
raises its side walls by hydraulic jacking gear. 
Wells ore then bolted down to the bed plotes. 


cranes that subsequently operate on tracks 
along the tops of the dock side walls are, 
during the overseas voyage, carried on rails 
laid on the main decks of two of the sections 
between the lowered side walls. 

Upon arrival at the base where the dock 
is to be used, the sections are temporarily 
moored by their light bow anchors. The 
side walls are then raised by means of 
hydraulic jacking gear and bolted to bed 
plates provided on the forward and after 
deck of each section, a gasket being used in 
the joint to allow for slight irregularities 
in the metal. The raising of the side walls 
involves the disconnection of the engines and 
boilers from temporary exhaust lines and 
stacks, which led straight up through the 
lowered side walls, and their connection to 
permanent exhaust pipes and stacks termi 
nating at the tops of the raised side walls. 
It also involves the rearrangement of ofi- 
cers’ quarters and storage spaces in the 
side walls, as some of the figors of these 
spaces become walls, and vice ‘versa, when 
the side walls are raised. 

When the side walls of two sections have 
been raised, the work of connecting them is 


DRY DOCKS REPAIR OWN DAMAGED SECTIONS 


tug alon 
cuembled doct for repair before being fifed into 
its ploce (left). If o hull section of a completed 

may be unbolted and withdrawn. 


we, 


SECTIONS 
SUBMERGED 


Sections ine by pintles that fit 
into gud: ning secti plates 
connecting walls are bolted, then welded on. 


tions securely joined togethe 

the assembled dock is moor 

with heavy anchors and chains 
i of raising 


craft carriers. 
fon the decks of the s 
to fit the contours of th 
‘and bottom of a fighting man- 


of-war, and then the buoyancy 
chambers are flooded to lower 
the entire dock in order that 


the ship may enter. A 10- 
tection dock has © copacity of 
100,000 tons. Often two ships 
at a time were repaired and 
returned to duty at Pacific 
axes. In one eight-month pe- 
riod these floating docks han- 
dled 176 vessels of all types. 


READY FOR WORK. The 
buoyancy chambers are pumped 
out and the superdreadnought 
“sits” high on a floating dry 
dock thousands of miles. from 
establithed bases at Hwa’ 
ond the coasts of the Unit 
Stotes. Th 


the peck ighting trim. 
e cranes move heavy weights 


° 
end of the dock facilitate cen- 
tering o ship os she enters. 
Walkways also speed passage 
from one wall to the other By 
workmen. Floating dry docks 
cre a common sight at far-off 
bases in South Pacific atolls. 
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After two sections ore united, 
place on side walls. Joined 
of crone-carrying section's 


commenced by lashing the sections together 
with the projecting pintles of one section 
securely seated in matching sockets, or 
gudgeons, of the other to hold the sections 
in line. The lashings holding the sections 
together are then supplemented by cable 
linkages tightened by hydraulic jacks. 
Heavy steel plates connecting the upper and 
lower parts of the adjacent sections of the 
side walls are then bolted into place. The 
connections, after being bolted, are electri- 
cally welded, the strength of the completed 
connections being dependent solely on the 
welds. The side walls only of the sections, 
and not the hulls, are thus connected by 
welding. 

After two or more sections of the dock 
have been connected the two big electric 
cranes are transferred from the main decks 
of the sections on which they made their 
ocean voyage to the tracks provided for 
them on the tops of the raised side walls of 
the connected sections. The buoyancy 
chambers of the connected sections are 
flooded until the tops of their side walls are 
level with the main decks of the sections 
carrying the cranes. Temporary connection 
of the sections and rails, as illustrated in 
the drawing in the upper right-hand corner 
of page 123, makes possible the transfer of 
the cranes. Additional sections are then 
connected until all are assembled into a 
rigid, floating dry dock capable of lifting 
the largest battleships and aircraft carriers. 
‘The assembled dock is moored by heavy 
anchors and chains. 

A ship is lifted by first setting blocking on 
the main deck of the dock to fit the keel and 
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bottom of the ship. The dock is then lowered 
by flooding the buoyancy chambers until 
only the tops of the side-wall sections pro- 
trude from the water. Now the ship enters 
the dock and is centered over the blocking. 
Finally, the water is pumped from the 
buoyancy chambers, causing the dock to 
float and raise the ship with it. 

If a hull section of the dock requires 
repair, it can be withdrawn from the as- 
sembly without cutting the side-wall welds, 
as shown on page 122, and can then be 
itself dry-docked for repair in the remaining 
sections, thus making the dock completely 
“gelf-dockin; To pull a section out of 
place, the pintles and gudgeons are removed 
from it and from the adjacent sections ‘The 
buoyancy chambers of the free section are 
then partially flooded to lower the unit so 
it can be eased out. The welded joints of 
the side walls are strong enough to permit 
the operation of the dry-dock cranes over 
the missing section. 

To move the dock from one base to 
another, it is disassembled by cutting the 
welds. The side walls are lowered, and the 
sections are towed forward and reassembled 
at the new base. 

‘The development and design of these 
docks by F. R. Harris, Inc., consulting 
engineers of New York City, was under the 
direction of the Bureau of Yards and Docks 
of the Navy Department. Their construc- 
tion has materially strengthened the Pacific 
Fleet, not by increasing the total number 
of ships but by increasing the number of 
“ships that count"—the ships available to 
fight where and when fighting is to be done. 


QUARTERS. 
This room is th 
officers’ 


quarters 
of 
a section are raised 
or lowered, two of 
the walls becom 
the floor and 
and what 
the floor and ceiling 
become the wall 
Storage rooms also 
must be rearranged. 
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“Picket-Fence’ Brakes Slow Down New P-61 Black Widow 


i Novel wing brakes are 
an addition to the latest 
Black Widow P-61 night 
fighter. Designed to pre- 
vent the plane from over- 
running enemy aircraft 
when attacking, the 
brakes are reinforced 
metal grids that open 
vertically to top and bot- 
tom wing surfaces about 
midway on the wing 
chord. They are counter- 
hinged and counteract- 
ing to reduce operating 
pressures. When fully 
extended, the brakes pro- 
vide a slowing force 
about equivalent to the 
normal weight of the 
night fighter. 


Here's a Record You Can’t Break 


NONBREAKABLE phonograph records of vinyl- 
resin plastic have now been made available for 
home use by RCA Victor, Camden, N. J,, after 11 
years of research, The records, which are lighter 
in weight than the usual kind, can be bent or 
dropped without breaking, cracking, or suffering 
in playing quality. They can be used on practical- 
ly all home phonographs, and with various types 
of needles. Fidelity of reproduction is enhanced 
through lessened surface sound. First issues will 
be restricted to newly recorded musical works, 
and the manufacture of standard shellac records 
will be continued. 


Timing Machine Helps Golfers to Develop Correct Swing 


‘Tue girl in the pictures below is practic- 
ing with a device, invented by Dave Bauer, 
Long Beach, Calif., that is intended to show 
up and correct faulty swings. The box tee 
on which she stands hides an arrangement 
of levers that connect a plunger under the 


player's right heel with the tee on which 
the ball rests. If the heel is lifted before the 
ball is struck, the ball sinks, and the player 
“tops” it. When the ball is struck, another 
ball is rolled onto the tee from an auto- 
matic feeder. 


This is how Leuna looked when the AAF and RAF started their systematic destruction of the sprawling 
German industiial city. Cleverly planned and hotly defended, this plart was os hard to kill as a cah 


AFTER 


rial knockouts. 


The Nine Lives of Leuna 


IT TOOK 6,630 BOMBER SORTIES AND OVER 85,000 BOMBS 
TO PUT THIS NAZI WAR-CHEMICAL PLANT OUT OF BUSINESS 


By VOLTA TORREY 


OR ten months, American and British 

airmen fought to deprive Hitler of the 
output of about three square miles of land 
deep in Germany—the site of one of the 
most productive, versatile, and formidable 
war plants ever built. This plant at Leuna, 
23 miles east of Leipzig, was a gigantic 
monument to German chemical . 
Knocking it out was like killing a cat; it 
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had to be done nine times to make it stick. 

ly, American newspapers re- 
ported that hundreds of planes were attack- 
ing this target—all told, 6,630 bombers took 
off to destroy Leuna—but the whole story 
of this historic battle could not be told 
while it was being fought. Much more of 
the story of this enormous factory's battle 
with the bombers can be read now in the 
records of German home-front war lords 
and in the ruins of the plant. (Continued) 
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Leuna was originally a fertilizer factory, 
but the Nazis expanded her into an arsenal 
such as the world had never seen before. 
She became the second largest source of the 
Germans’ synthetic fuel, and also their 
second largest chemical works. She pro- 
duced tremendous quantities of scores of 
different necessities of war, including gaso- 
line for the Luftwaffe, lubricants for the 
Tiger tanks, raw materials for synthetic 
rubber, and acids for explosives. She was 
suspected, too, of producing materials used 
by German scientists in their efforts to 
perfect an atomic bomb. 

She made all these things, furthermore, 
mainly from coal, air, and water. Millions 
of tons of low-grade coal were scraped off 
the earth near by, and billions of gallons of 
water flowed into Leuna from huge water- 
works less than a mile away. Hundreds of 
miles of underground cables, overhead pip- 
ing, streets, sewers, and railroad tracks 
wove her 250 buildings together, and about 
25,000 Germans and 10,000 slave laborers, 
skillfully guided by a few hundred chemists 
and engineers, were employed in this two- 
mile-long maze of machines and tanks. 

Leuna's products were so numerous and 
various that the I, G. Farbenindustrie, 
which owned and operated this industrial 
monster, did not attempt to measure her 
production in tons, cuble yards, or money. 
Instead, the technicians judged her activity 


by simply taking her pulse. This was done 
by counting the revolutions made per minute 
by the plant's scores of compressors. This 
figure was a fair indication of Leuna’s 
productivity, because nearly all of her work 
required the use of gases—hydrogen, nitro- 
gen, and carbon monoxide. 

Leuna consisted of machines to produce 
and purify these gases, apparatus in which 
they could be synthesized, and the equip- 
ment needed to finish the various products 
obtained by bringing gases together. The 
gas-producing units were similar, so they 
were interchangeable; the synthesizing tech- 
niques were similar, so much of the appa- 
ratus in this category could also be adapted 
to various purposes; and Leuna had plenty 
of spare equipment such was used to finish 
each of her most important products. 

‘These facts are pertinent to the story of 
her nine-round bout with the bombers, be- 
cause they explain Leuna’s astonishing 
ability to recover from aerial attacks. She 
was a man-made creature with a set of 
interchangeable hearts. Hence, there was 
no single, obvious place in which she could 
be fatally wounded. If one part of the plant 
was destroyed, some other part usually 
could do its kind of work. And, if the 
machinery needed for one kind of war 
production was destroyed, the remaining 
facilities could be used to manufacture 
something else. (Continued on page 207) 


One of the 150 antisircroft guns that ringed the key Nozi war plant. Port of @ I2-gun battery, it was o 


half outside the 


Allied cirmen reported heo 


fick over Leuna than above Berlin itself. 
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Army's 80-Foot Scissors Bi 


AN 80-FooT, mobile, self-launching scis- 
sors bridge, developed by Army Engineers, 
was going into rapid production for use on 
the Jap home islands when the war ended. 
Made of aluminum-plate girders and weigh- 
ing 13 tons, the bridge is transported by 
and launched from a semitrailer hauled by 


Eighty-foot, self-launching 
scissors bridges like this one 
would hove carried the Yanks 
across the hundre 


support 
another bridge on its corris 


ge Launched from a Semitrailer 


a six-ton truck tractor. Winches and hy- 
draulic rams powered by a 45-horsepower 
gasoline engine raise and unfold the span 
and later pick it up. The semitrailer also 
has a hydraulic rear steer, which permits 
turning Within a radius of 55 feet and makes 
backing into launching position easier. 


Giant Pontons, Anchored Offshore, Calm Waves on Beach 


SOOTHER of the seas is 
this pneumatic wave con- 
troller which cuts down 
six-foot billows to ap- 
proximately one foot. 
Pressurized chambers ab- 
sorb the punch of heavy 
seas When units are set in 
line broadside to the 
waves, as shown in the 
drawing by E. G. Lambert, 
of the London Sphere. The 
11-ton pontons, bolted to 
700-ton concrete keels 
which were anchored to 
‘the sea bed, calmed the 
waves for Allied invaders 
in Normandy and may soon 
be bringing new safety to 
bathing beaches. 
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COURT TENNIS 


Is STILL PLAYED UNDER 
THE VERY SAME OLD RULES 


SERVICE BACK WALL 


held by profes. 
sional world’s champi hos a 
setae Reed thom inst edt lsen fonabe eaty 
players of the game employed the palm of the hand. 


COURT is patterned after the court- 
yord of o medieval costle ond meosures 
30 by 90 feet. It costs about as much 
to build as a swimming pool. There ore 
only a few such courts in this country 


By VOLTA TORREY 


Photographs by WILLIAM W. MORRIS 
ond ROBERT F. SMITH 


T THE Racquet and Tennis Club on 
New York's Park Avenue, tennis is 
still played the original way—and to see it 
done is as bewildering at first as watching 
a chess game when you know only check- 
ers rules. 
A short, sloping roof, a little higher than 
a man's head, protrudes into the enclosed 
court from each of three walls. Beneath 
this porchlike roofing, there are windows 
of various sizes into which the ball is fre- 
quently driven, sometimes accidentally and 
sometimes deliberately. In the wall along 
the other side of the court, there's an up- 
right jog, which often causes the ball to 
ricochet crazily. (Continued) 
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HENRY VIII 
PLAYED IT 


be less than 27/16 inches 
nor more than 2 9/16 inches. 


“RAILROAD” SERVICE i demonstrated by Etchabarter in the photographs below. Stonding ready (1) 
he 


cobout four yards from the rear wall of the court on the gallery ses the boll into the air (2) and 
tteps forward (3) ar he strikes it with the racket. When he fishes the stroke (4), he is on the five.yard line. 
Ball skims above the penthouse roof and bounces off it beyond the net, as illustrated in the drawing of the court. 


COUPE SERVICE. The server stands 
near the lengthwise center line ond lets 
go from about two yards in front of the 
dedans, or spectators’ gallery. This time 
he does not toss the ball nearly so high 
(1). He strikes it close to the floor, but 
twists the racket (2) enough to lift the 
boll onto the penthouse roof. The spin 
it to come off the 
gle, ond the power of 
nds it close fo the rear wall 


Fae service 
at the opposite (hazard) end of court. 


The net across this court is five feet high, 
with a sag of two feet in the middle. The 
rackets with which the ball is batted around 
have small, lopsided heads. And the ball 
looks like those used for lawn tennis, but 
it is heavier and behaves more like a base- 
ball. 

‘A good player can make this ball curve, 
drop, and bounce swiftly or slowly; by tak- 
ing advantage of the odd architectural ar- 
rangements of the court he can cause it to 
hurtle toward his opponent from any direc- 
tion, including the rear. 

A court like this, resembling the court- 
yard of a medieval castle, now costs as 
much as a swimming pool. There are only 
a few such courts in the United States, and 


AJUSTE SERVICE. Standing near the ~ 
wall opposite the galleries, about four 
yards from the rear of the service side 
‘of the court, the server tosses the boll 
about os high as his head (1), and strikes 
it (2 and 3) in such way that it soars 
high over the net and lands on the pent- 
house roof. It then may fall close to the 
ar wall on the with proce 
tically no boun 
cuit fo return. The hazard side ho: 
room in which to attack this fost servic 


only a few dozen in the whole world. But 
345 years ago there were hundreds of them 
in Paris, London, and other sophisticated 
cities, and the sporting gentry bet scandal- 
ous sums on the game. 

Court tennis, as this strange sport is 
called to distinguish it from lawn tennis, 
was once so popular, in fact, that kings 
forbade common folk to play it. The rulers 
were afraid that the pastime would inter- 
fere so much with their subjects’ archery 
practice that they'd lose the next war. The 
kings and their palace pals were too fond 
of the sport, however, to give it up them- 
selves. So court tennis became “the game 
of kings." The men who play it nowadays 
insist that it is also “the king of game: 


he score is kept and sets of games are 


played as in lawn tennis 
and Rabelais would feel r 


among the spectators at a 1945 
cause the lingo of the sport is almost the 


same as in their time 


‘The roofs, for example, are called pent 


houses, the jog in the 
tambour; the windows alc 
court represent doors and alle 


e of the 
ies; the 


little opening that looks like a jail window 


at one end is the grille; and the 


big bay 


indow in the other end wall is the dedans 


(pronounced “dead-ans”) 
An official known as a mark 


stands at 


one end of the net to call the players’ shots. 


Spectators sit at one end of th 


urt, 


1 of along the sides, and see the strange 
ings-on through the dedans at the service 
end of the court. The far wall, toward 
which the ball is always served, is the 
hazard end. Lines painted on the floor 
guide the players—and the rules are as com- 
plex and curious as the arrangement and 
nomenclature of the court 
The player who serves the ball must not 
nly knock it over the net, but also cause 
it to touch the penthouse roof on his oppo- 
nt's side of the net before it falls to the 
or within a certain area, He gets two 
chances, and loses a point if he doesn't do 
the tr 


ball has been served, it may be 
But there's more than one way 


RETURN OFF PENTHOUSE. The player faces the hazard wall (1) w: + the ball on its rebound 
it falls off the penthouse roof. When this occurs, the player catch d sends it back 
with the necessary lift on its way over the net at the center of the 90-foot court (2). Swift action, a good 
and absolute control of the faculties, both mental and muscular, are necessary to carrying out this olay. 


RETURN OFF BACK WALL. Eichebostors opponent then may t ving the ball into the big 
he wall behind th If the champion i window, he swats It first 

acket (1). But, in this instanc is going to strike the back wall below and to 

1 for it to bounce off the back wall. As it comes 

ivers it swiftly back over the net to his opponent, 


of scoring. The player on the service side, 
for instance, may score by socking the ball 
into the grille, the little window in the wall 
behind his opponent, or by driving it into 
the farthest of the windows along the side 
of the court. And the player on the hazard 
side of the net can score by knocking the 
pellet into the dedans, the big slot in the 
wall behind the server, 

Netting over the windows protects by- 
standers and makes it unnecessary to chase 
after the ball. Even so, a basket contain- 
ing seven dozen spare balls is kept within 
reach of the server, so that the game need 
never be delayed. 

Batting balls into the windows adds to 
the excitement. But it's also possible for a 
player to gain in this game by deliberately 
refraining from returning a ball—and this 
adds to the beginner's 
befuddlement. 

‘Suppose, for instance, 
that the ball goes into 
a nonscoring windo 
or lands in a corner or 


CHASE. As the game con- 
tinues, it becomes more 


complicated. When ball | @ 


isn't returned by o. play- 
erine mentor (ce referee) 
calls a chase of a certain 

‘After two chores 


the play- 
ers change sides, and each 
chose is played off. Pho- 
tograph at right shows 
defense of two-yard chase. 
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in some other spot from which the player 
on the receiving end cannot return it, or 
doesn’t feel like trying to return it. Instead 
of giving a point to the fellow who socked 
the ball, the marker calls a chase. But no- 
body chases anything. The marker just 
makes a mental note of what has happened 
and bides his time. 

Pretty soon, the same sort of thing is 
likely to happen again. Then, when two 
chases have been called, the players change 
sides of the net, after which, before the 
game goes any further, each chase is played 
off. This seems silly, but it’s fun when you 
understand it. 

When a chase is being played off, the 
marker remembers where the ball went out 
of play. The man against whom the chase 
was made is ex- ( 206) 
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What’s New in 
Modern Living 


POKER-CHIP RACKS are now appearing in 
clear, sparkling vinyl plastic. The one 


shown below was designed by Tabor Metz- 
ler, of Los Angeles, and will hold 200 chips 
—50 blues, 50 reds, and 100 whites. Its 
eight compartments are designed to permit 
easy withdrawal of chips. 


BISCUIT AND COOKY CUTTERS of colored 
opaque plastic are now available with a 
plunger arrangement that presses dough 
out of the cutter and into the pan. They 
will also cut bread and cheese for canapés. 
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TEMPERATURE MAKES TIME in this clock, 
which is self-wound every time the tem- 
perature changes. Gas in a sealed drum 
contracts and expands to activate a tiny 
bellows that winds the spring. As little as 
a l-deg. change winds the clock for 120 
hours, It's made by Longine-Wittnauer. 


PERMANENTS AT LUNCH TIME are pos- 
sible with a new type of cold hair wave that 
can be completed from first washing to final 
drying in one hour. The new permanent has 
as its base a cream lotion and, according to 
‘Tylon Laboratories, of New York, results 
in a soft wave with no injurious effects or 
splitting of the hair. It is said to be long- 
lasting, and no cutting of the hair is neces- 
sary for its application. 
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TRIGGER-ACTION GARAGE DOORS 
are opened or closed by the car itself 
as it passes over a contact unit in the 
driveway, whether on the way into or 
out of the garage. The operating 
mechanism is housed in an overhead 
channel bar, as shown at right. A 
trigger release and two weights—one 
for opening and one for closing—are 
at the side. The rubber-covered con- 
tact box encloses a bearing bar that is 
depressed by the car and pulls a trig- 
ger cable connected to the door re- 
lease. Purdy Door-Operator Co., of 
New York, manufactures the control. 


TWIN FLUORESCENT-LAMP SOCKETS are available in 
@ new design that holds 40-watt lamps in firm electrical 
contact. They can be mounted on any flat surface with 
two screws. For connection, tinned and stripped lea 
can be inserted through entrance holes in the face, and 
binding screws can then be tightened up to make perma- 
nent, pressure contacts. The disks containing the holes 
for the lamp pins can be depressed by either end of a 
lamp that is being inserted or removed. The holder is a 
product of the General Electric Company. 


TWO ELECTRIC HEATERS, one a self-con- 
tained steam radiator and the other a sup- 
plemental room-heating appliance, have 
made their appearance. The latter, known 
as the Trilmont Safety Heater, is shown at 
left below. This is a heater for taking chill 


pressure, and current then goes on and off 
until the thermostat setting is reached. 
Radiators come in six, eight, ten-section, 
and larger sizes. Water need be added only 
once a year. The maker is the Home 
Owners Utilities Co., Inc., of New York. 


from a room or remov- 
ing dampness when the 
main heating system is 
not in use. It was in- 
vented by David M. 
‘Trilling and George H. 
Rich, of Philadelphia. 

‘The radiator at right 
is a main heat source. 
Water and antifreeze 
are put in by the manu- 
facturer, and the radi- 
ator is ready for use 
when plugged into an 
outlet. A red light in- 
dicates it is in opera- 
tion, An automatic 
cutoff acts at 2-lb. 
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CUTS ONANO OFF 
AT'SET PRESSURE ~». 
ERWOSTAT 
STARTS AND 
 sr07s'On 
Sees, TT) rexrerarure 
SETTING. 
, 


‘RED PLOT 
Uist To 
INDICATE 
OPERATION 


Pius 0 ANY 
ELETRIC OUTLET 
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GUS EXPLODES A MYTH 


A FAMILIAR CAR STORY WINDS UP 


IN THE MODEL GARAGE 


By Martin Bunn 


man, garbed in flashy sports clothes, 

with that embarrassed feeling we 
all have when we know we've met someone 
sometime some place but can't remember 
where or when. 

‘Then he laughed. Don Gordon, of course! 
Gus had seen him only a week earlier, but 
then Sergeant Gordon had just come back 
to town with five overseas bars on the 
sleeve of his O.D. blouse, a combat infantry- 
man’s badge, and a miniature rainbow of 
service ribbons on his breast. Clothes, Gus 
thought, do make a difference. 

Don grinned and directed attention to his 
sporty scenery with a sweeping gesture. 

“Like 'em?” he asked. “Pretty nifty, hey? 
Mister, you're looking at a civilian—and am 
T glad!” 

“First off,” Gus chuckled, “I thought you 
were one of the minstrel men from that 
show they've got down at the Opera House. 
Well, you've earned the right to wear any 
Kind of clothes you want to—even if they 
are sort of hard on the neighbors’ eyes. . . . 
Get your car fixed up yet, Don?” 

“Yes, sir,’ Don replied proudly. “It's like 
me—so darned shined up you won't know it. 
T've been working on it most of the time 
since I got home—painting, polishing, and 
one thing and another. That bus gleams, 
Mr. Wilson—just gleams!” 

“That's all fine,” Gus said with a wry 


G: WILSON stared at the big young 


Painting the engine red certainly made it look a lot better. 
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smile. “But there's something that has al- 
ways seemed to me to be almost as impor- 
tant as how a car looks—I mean, how it 
runs.” 

Don perched on Gus's workbench and 
pulled on a cigarette he was smoking. 

“Well, now you mention it, I'm having a 
little trouble with how it runs,” he admitted. 
“And that's one reason I'm here to see you. 
It showed up the first time last night. I met 
a cute number and took her out for a ride. 
When we were three or four miles out of 
town she thought she smelled something 
burning. I took a sniff, and it did smell 
that way. Then I looked at the heat indi- 
cator and saw the hand way over in the red. 

“I thought I'd better stop, but when I 
pulled over to the side of the road to a nice 
dark spot, my date wouldn't have it. ‘You'd 
better keep on driving whether you and 
your jalopy burn up or not,’ she says. So I 
went on a little farther until we came to a 
roadside grill.” 

Gus laughed out loud. Don grinned sheep- 
ishly and went on: “We went in and had a 
sandwich. Stayed maybe an hour talking 
and playing the juke box. Then when we, 
came out, the heat indicator was back where 
it belongs. But it was over in the red again 
before I got the girl friend home—and before 
1 got home I had to stop for half an hour to 
let the engine cool off again.” 

Don paused a moment to light another 
cigarette from the butt of the one 
that was almost consumed, and 
Gus waited patiently. 

“First thing this morning,” Don 
went on, exhaling a cloud of 
smoke, “I got busy on trouble- 
shooting. Ted Chambers helped 
me—he's a guy who moved in 
next door while I was away, and 
he knows his automobiles.’ We 
couldn't find a thing wrong—the 
radiator doesn’t leak, and it 
wasn’t dry or stopped up or any- 
thing like that. The fan belt 
wasn’t loose, and the muffler 
wasn't clogged. 

“Ted says that the overheating 
must be caused by carbon in the 
cylinders, or by the valve timing 
being off, or by the water pump. 
‘That stuff’s too complicated for 
me, so I drove the bus over here. 
And the heat indicator is over in 
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the red on the temperature gauge again!” 

“Drive it in,” Gus invited. 

A strong reek of scorched paint preceded 
Don's much-polished convertible into the 
Model Garage shop, so when Gus raised its 
hood he wasn't surprised to find the engine 
resplendent with a newly applied coat of 
fire-truck red paint. 

“What artist did this job?” he asked. 

“I did,” Don said, self-satisfaction in his 
tone. “Ted Chambers came in while I was 
touching up a few little cracks and said I 
ought to paint the engine to keep it from 
rusting. It makes it look a lot better.” 

Gus grunted, and then examined the radi- 
ator. “I suppose it was Ted Chambers’ idea 
to paint the radiator core red, too, wasn’t 
it?” he demanded. 
es, it was," Don assented. “There was 
enough paint left after I'd finished the en- 
gine. Looks swell, doesn't it?” 
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When they came to stop 
the heatindicator hand 
wat way over in the red. 


“That's a matter of taste, I guess,” Gus 
replied, lowering the hood. 

“Aren't you going to look at the cylinders 
and those other things?” Don asked in a 
surprised voice. 

“There's no need to look at anything 
else,” Gus said. “That hot paint job is 
what's raising hob with your cooling sys- 
tem.” 

Don's mouth gaped. Then he. laughed. 
“Quit kidding me, Mr. Wilson. How could 
paint have anything to do with the engine 
overheating? When you get a new car, its 
engine is painted, isn't it?” 

“It is," Gus agreed. “But it’s painted with 
a special kind of paint that doesn't lock in 
the heat. You didn't use that kind—just 
or sary paint that prevents proper dissi- 
pation of the heat by the metal of the en- 
gine. That was bad enough, but when you 
painted the radiator core you really hit the 
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jackpot. By doing that you retarded the 
cooling action of the fins to such a degree 
that they can’t throw off the heat fast 
enough to keep the water from boiling.” 

“Well,” Don gasped, “T'll be darned! A 
little thing like that to make all that trou- 
ble! Why, Ted Chambers says—" 

“If I were you,” Gus told him grimly, 
“I'd forget what Ted Chambers says—or at 
least check with somebody who knows what 
he's talking about before you take Ted's 
advice. Now, I'll tell you what to do, Don. 
Go over to the hardware store and buy a 
can of paint remover. Then go to work on 
your radiator core and your engine, and get 
every bit of paint off them you possibly can. 
Don't forget to disconnect your battery be- 
fore you start—paint remover is inflamma- 
ble and any littie spark might start a fire. 
When you've got rid of the paint, or as 
much of it as you can, you won't have any 
more trouble with the engine overheating.” 


FEW days later Don reported that by 

hard work he had managed to get 
most of the paint off the radiator core and 
the engine and that his auto trouble seemed 
to be over. 

During the next couple of months Gus 
saw him now and then when he stopped at 
the Model Garage for gas, and Don always 
boasted that his car was “running better 
than it did when it was new.” Then came 
the first real cold night of winter, and 
among the numerous phone calls for help 
next morning was one from Don Gordon. 

“You'll have to send your wrecker up and 
tow my bus in,” he moaned. “The engine 
block's cracked wide open. I can’t under- 
stand how it happened, either. Why, Ted 
Chambers said— 

Gus was having a hectic morning with 
8 O S's over the phone just then, and he 
didn’t care nor want to take time to hear 
what Ted Chambers had said. “I'l send 
the wrecker as soon as I can, Don,” he 
promised, and hung up. 

Late that afternoon Stan Hicks, the 
Model Garage’s grease monkey, towed Don's 
convertible—still higi:ly polished—into the 
shop. Don climbed out of the wrecker with 
a face as long as his arm. 

“Believe me, Mr. Wilson, this is a bad 
break,” he said. “This job’s going to cost 
plenty, but the worst of it is that I've got to 
have a car to get to work in. How soon can 
you fix it up?” 

“Let's see what's the matter with it first,” 
Gus said. He raised the hood, examined the 
engine block carefully, and shook s head. 
“{’m sorry, Don,” he told him, “but ‘.cr2’s 
only one answer—a new block. And getting 
one in a hurry isn’t going to be easy either.” 
He sniffed at the engine a couple of times. 
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“Don’t tell me you forgot to put in anti- 
freeze!” 

Don’s face turned crimson. “Well,” he 
admitted, “I didn’t exactly forget, but I kept 
putting it off. I thought the engine was pro- 
tected anyway.” 

Protected?” Gus asked with a start. 
rrotected against what ?” 

“Protected against the engine block crack- 
ing even if it did freeze,” Don explained. 

“Protected by what?” Gus persisted. 

“Why, by freeze-out plugs,” Don told him, 
engine's got them.” 

“Ted Chambers told you so, I suppose,” 
Gus said. 

“Yes, he did,” Don confessed. “But I saw 
them myself. While I was getting that 
paint off the engine block a couple of 
months ago, I noticed several little round 
metal plugs just about the size of a quarter 
on the lower part of the block. Ted was 
around, and I asked him what they were 
for. He told me they were freeze-out plugs 
—that some manufacturers put them in en- 
gine blocks so that, if the engine did hap- 
Pen to freeze up, the plugs would pop out.” 

He reached under the hood and brought 
out a couple of round metal plugs. “See, 
here are two of them right here,” he said 
eagerly. “They were popped out by the ice, 
just as Ted Chambers said they would be, 
but somehow they didn’t keep the engine 
block from cracking.” 


US shook his head sadly. “This Ted 

Chambers you're always quoting,” he 

said, “where did he learn all this stuff he 

says he knows about automobile: 

“Oh, I dunno—he took a course in some 
college,” Don replied. 

“He'd better go back and take another 
course—and in a different college,” Gus 
growled. “Either that, or stop passing out 
misinformation that gets people in trouble. 
Well, you're not the first car owner who hi 
got well stung through believing that yarn 
about freeze-out plugs. A lot of people call 
them that, but they're really welch plugs, 
and their only purpose is to close up the 
holes made by the core-sand legs when the 
block was cast in the foundry. Sometimes 
they are forced out when the water inside 
an engine block freezes solid, but they 
never keep the block from cracking.” 

Don's face looked the way it must have 
when his division was smashing out of the 
Remagen bridgehead. “I'm going after Ted 
Chambers, and—" 

Gus laughed. “Take it easy,” he advised 
good-naturedly. “A sap can’t help being a 
sap—but you don have to be another one 
by believing everything he says. You'll be 
getting a bargain if you learn that for what 
a new engine block costs!” 
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PLASTIC PEDAL PADS for automobiles are 
being produced at Bay City, Mich., by the 
Bay Manufacturing Division of the Electric 
Auto-Lite Company. Molded in various 
sizes from a rubberlike plastic, the new 
pads, shown in the photograph below, are 
designed to replace worn ones made of rub- 
ber, All are deeply ridged, providing a firm 
grip for the motorist’s foot. They also are 
designed to fit securely over the bare steel 
of the pedal. 


LOADING AND UNLOADING of trucks is 
achieved with greater ease and speed by 
means of an elevating endgate now avail- 
able from the Fruehauf Trailer Company, 
of Detroit, Mich., for installation in place of 
an ordinary tail gate. Hydraulically driven 


HOT-WATER TANKS sal- 
vaged from a dump have 
proved a satisfactory substi- 
tute for costly cable fence at 
a danger point where a street 
skirts a steep hill in Bridge- 
port, Conn. The 6’ domestic- 
type tanks were buried for 
about half their length, filled 
with concrete, sealed, and 
painted white. Several cars 
hhave crashed into them, but 
all of the tanks still stand 
firm.—CHARLES BARR. 


| 


CHECKING CIRCUITS ranging from 5 to 50 
volts is simplified by the above tester, 
manufactured by the Ideal Commutator 
Dresser Company, of Sycamore, Ill. It not 
only detects open circuits and burned-out 
fuses, but can be used to indicate relative 
line voltages. Small enough to carry in a 
pocket, the tester is intended for automobile 
and aircraft mechanics, telephone repair 
men, and electricians. A transparent plastic 
housing protects the lamp. 


by the truck engine, the steel gate serves 
as an elevator to raise or lower materials 
weighing as much as one ton. By its use, 
one man can handle objects normally re- 
quiring several persons. Operating levers 
are located at the rear of the vehicle. 
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Do these lines make you dizy? They shouldn't; they're o San Fernando way of warning of a curve ahead. 


tighways That Will 
Flelp You Drive 


ACCESSORIES ARE MAKING ROADS AS MODERN AS YOUR NEW CAR 


By Gilland Mason 


OUR next new car may be the real 
dream boat you've always wanted, but 
even with nothing more than your 
present equipment, tomorrow's motoring 
will be a kind of travel you have never 
before experienced. Look to a new idea in 
highway engineering for the explanation of 
this coming turn in motoring. Highways 
are acquiring accessories—road gadgets that 
will mean to motor travel, and to you, just 
what they have meant to your automobile. 
“In fact, we got the idea from looking 
over car catalogues,” one highway engineer 
admitted. “Suddenly we became conscious 
that if you stripped a modern car of its ac- 
cessories you would be left with something 
too basic for comfort, safety, and pleasure. 
‘We realized then and there that highways, 
even the most modern ones, had too little 
‘plus.’ Actually the highway user has been 
getting only a bare chassis and the essen- 
tials. What we propose to give him now are 
the accessories—the highway features that 
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are as modern as his coming new car will be.” 
Fortunately there are some handy samples 
of highway gadgeting to show us how this 
is to be done. Drive up Connecticut's Merritt 
Parkway on a rainy night, and you'll be 
greatly aided by clear outlining of the high- 
way shoulders by reflections from small 
bits of glass embedded in the concrete curb- 
ing. These are like the reflector lenses on 
your car taillights. Take another route 
where curves are a menace, and you'll find 
the idea of your car bumpers neatly trans- 
ferred to the road shoulder. Special fenc- 
ing of steel cable is designed to yield a little, 
but not break, should your car strike it. 
Even the idea of the rear-view mirror has 
its counterpart on well-equipped highways. 
Maybe you have already seen it. Above the 
crest of a steep hill there is a piece of 
bridgework carrying a giant mirror. On 
your way up the hill you can see what's 
coming up the other side. It was designed to 
prevent head-on collisions at hilltops, but 
when all highways are made into one-way 
lanes, it will serve a different purpose. You 
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INGENIOUS GABGETS ON THE HIGHWAYS OF TOMORRG 
ARE DESIGNED FOR MOTORING SAFETY AND COMFO! 


will then glance into the 
mirror on your way up to 
make sure the roadway is 
clear on the way down the 
other side, Traveling at 60 
to 100 miles an hour, you'll 
want to know what the 
situation is beyond your line 
of vision so there won't be 
a chance of piling up should 
a car be wrecked or stalled 
beyond the crest. 

Much has been written 
about the development of 
superhighways with special 
emphasis on safety and con- 
venience. Now attention is 
focused also on improve- 
ment of existing roads with 
new gadgets. Taking a leaf 
from the car itself, highway 
engineers are blueprinting 
an amazing group of “ex- 
tras” that are certain to 
change the whole complex- 
ion of motoring. What they 
are dreaming of makes still 
more interesting reading. 

“What's this about traffic 
dividers?” T asked one high- 
way expert who had his 
feet on the drawing board. 

Instantly his feet were on 
the floor, his hands reaching 
into the files for a picture 
of America’s first traffic 
divider which appeared on 
Chicago’s Outer Drive. He 
pointed out the hydrau- 
lically controlled curbings 
that break up the 100’ road- 
way into lanes to take care 
of traffic flow automatically. 

“This is just a hint,” he 
explained, both feet still on 
the floor. “The carburetor 
on your car is controlled by 
a number of special devices, 
so what's wrong with con- 
trolling the width of traffic 
lanes? We can raise 600° 
of this curbing in 1113 
seconds, When traffic is 
light, cars can roll along in 
50’ lanes, but when there is 
more need for regulation 
they can be confined to 25° 
lanes. In the morning, when most people 
are on their way to work, the dividers can 
be made to give the downtown lane 75’ of 
width and cut the outbound lane to 25'.” 

But I was more interested in what he was 
dreaming about when I caught him with 
his feet on the drawing board. 


fast. Photoslect 
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hLiGurs. >i 
LIGHT WHERE YOU WANT IT and skidproofing are coming with la 


curbings. Temperature-sensitive devices may turn on chemical thawing spra 


GES ON ROAD 
GIVE PHONOGRAP} 


SOUND EFFECTS 


» 


- oe pete EYES 
YOUR EXACT SPEED will be flashed before your eyes 


ROADS THAT ACTUALLY SPEAK to worn against speci! hazards hav. 


been tried out. Tires rolling over the ridges behave like a needle on a record 


you travel too 


cells compute the speed and flash it on a bulletin board 


T was just mulling over the possibilities 
of these divider curbings,” he confided. 
“Here is your perfect arrangement for 
lighting. I've never been satisfied with over- 
head illumination because it tends to give 
an eerie appearance to a lot of things that 
are of no aid to the driver. His attention 
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ing on the principle of your r 
to expect on the other side. They prevent 


on 


is distracted by things he wouldn't even 
notice in daytime, and that’s bad for con- 
centration. At night chief interest should 
center on the highway itself and there should 
be a clear view of the situation ahead. 
Floodlights along these divider curbings are 
certain to be among the new highway ac- 
cessories. And right here, too, we have a 
perfect opportunity for skid control.” 

He showed me a sketch of a divider in 
which a metallic grating registered tem- 
perature and surface conditions on high- 
ways. Impulses were relayed to automatic 
sprinklers that would spray out a chemical 
to melt ice and snow. Another dream was 


that can be us 
and control animated wor 


Detroit has o counts 
operate traffic signal 


based on the idea of the announcing bell at filling stations. 


» 


geet mirrors above the crest of hills show 
a 


to check on cor speeds, 


eS) 
ou what 
collisions on hilltops and crashes into stalled cors. 


of signs on the road surface so a driver 
would not have to look to the side to see 
where to turn off. Light from the divider 
would make these signs visible at night or 
in a fog. 

Predictions that tomorrow's cars will 
carry phonograph turntables and pickups to 
play auto-club instructions on routings have 
suggested another highway accessory. The 
idea is to space minor obstacles on the road 
surface so tires rolling over them will pro- 
duce a phonograph effect and the road will 
actually speak to the driver, cautioning him 
against some special hazard. A scheme of 
warning by highway surfacing was tried 
out in a Connecticut town 
where a sharp bend in a new 
road caused many strangers to 
go straight ahead on the old 
road. Some 200’ down the old 
road there was a dangerous 
intersection with a main high- 
way, and beyond that the road 
went into an unimproved 
stretch with a narrow bridge. 
A local manufacturer con- 
ceived the idea of roughing up 
portion of the old road to tip 
off a driver that things were 
not as they should be. 

Various patterns were laid 
on the road surface to test 
effectiveness. One almost 
played a tune on cars. It was 
so effective in slowing down 
those who had missed the curve 
that automobile clubs were 


ings. It is 
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CURBINGS THAT RISE to divide troffic ore 
now on Chicago's Outer Drive. Hydraulically oper- 
ated, they break the road into varying-width lanes. 
A 600° ‘strip con be lifted in 11! seconds. 


asked to aid in having the State adopt the 
idea for all approaches to dangerous spots. 
‘The war checked further progress. 

Predictions are rife of gadgets based on 
electronics—electric eyes that automatically 
turn on headlights, small radars to warn of 
the approach of other cars, and traffic 
signals visible inside the car—but in the 
era just ahead, whatever is put to use will 
work with old cars as well as with new. 
There can be no double standard, for then 
some of the cars would fit into the scheme 
while the rest either would not be affected 
at all or, still worse, would get their signals 
crossed, 

Any car, for instance, will activate a 
photoelectric cell, so warning systems can 
easily be set up to advise drivers when they 
are traveling too fast. Two spaced counters 
compute the speed automatically and flash 
it ahead on a bulletin board. These boards— 
some have already appeared—could be re- 
vised to warn of other things, some relayed 
by radio or wire from central stations 
manned by auto-club or highway-depart- 
ment monitors. 

Many highway gadgets must await 
further development of cars themselves. 
Power steering is definitely in the cards, but 
until it arrives there is little chance that 
automatic steering, such as that invented 
by Evan L. Sitter, will make its appearance. 
In this system a guide line in the center of 
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the road lane activates photoelectric cells 
when a car deviates from the straight path, 
and these cells control the steering motors 
to bring the car back again. 

Check your car accessories and you get 
a hint of what may appear on the highways. 
You have gears to aid in climbing grades 
and brakes to halt your car. Your highway 
of tomorrow may have varying grades in 
hilly sections to match the low, second, and 
high of your car, but the object will be to 
enable you to climb the entire ascent in 
high gear or possibly in overdrive. 

On the downgrade expect to see experi- 
ments with aids to braking. Why have a 
perfectly smooth surface when the descent 
can be broken with varying gradients to 
ease off momentum and save pressing on 
the brake? You have doubtless seen ribbed 
road surfacing for sharp upgrades. They 
were designed to aid uphill traction. The 
same idea, exaggerated, could be used in 
slowing cars down. 

‘What the well-equipped highway will wear 
in the new era ahead will depend largely 
on the fittings of your car. But considering 
that even today’s war-worn car is “ac- 
cessoried” well beyond its contemporary 
highway, you are justified in viewing the 
road ahead with high-octane optimism. 
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CRAFT 
AT WORK 


HOW SMALL A MOTOR will actually run? 
This one, built by Merle L. Bassett, of 
Bremerton, Wash., does. It is .058” by 
.058” by .062”, contains 11 pieces including 
a .004” diameter shaft and eight turns of 
No. 40 enameled copper wire, and develops 
18 billionths of 1 hp. at 3,600 r.p.m. and .017 
volts. The thing behind it is a pin. 


TRIPLETS CAN BE FED without undue com- 
motion if you are an ingenious genius. The 
device shown above gives Doreen, David, 
and Donna Lee MacLeod their bottles at the 
same time, but it's up to them whether they 
take them or stare at the camera. Bottles 
are clamped to adjustable brackets on a 
baseboard and can be turned to any posi- 
tion. The gadget was built by their father, 
Raymond A. MacLeod, of Weymouth, Mass. 
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TIN CANS AND MAHOGANY retrieved 
from scrap heaps during repairs on PT 
boats being made ready for the invasion of 
Sicily make up the marimba shown above. 
‘The sounding bars are mahogany scray 
and the resonators soldered cans. Thomas 
Evans Moon, Sicilian campaign veteran now 
in the Naval Hospital at St. Albans, Queens, 
N. ¥., assembled them before the invasion. 


MODERN SIDE-WHEELERS are propelled 
by gasoline. At least that is the idea of 
young David Bucher, who devised the 14’ 
boat shown below. It is powered by a 2-hp. 
gasoline engine connected by a belt to a 
shaft on which 30” side-wheels are mounted 
on both sides of the boat. David is being 
helped in the photo by his father, George 
H. Bucher, at their summer home on Lake 
Mohawk, N. J. 
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observatory in Ken! 
mirror in the powerful instrument was ground in 
his own home shop, where also all patterns were 
made and all the necessary machining was done. 


The moon photo of right above was made through 
telescope with a %” negative in a plate holder. 
fa view of Stephens” cbierratory. fro 

oops an eye on the stars and planets. 


SEEING STARS is a hobby that grows with 
age, and R. G. Stephens, of Kennebunk, 
Maine, helped to prove it by building the 
powerful telescope shown above when he 
was 74 years old. Painstaking grinding of 
a 12%” mirror for the instrument was the 
most difficult part of the project. 

In order to shift the telescope around for 
observing various stars, he adapted an idea 
from an old issue of POPULAR SCIENCE 


MODERNIZING AN OLD ORGAN was a 
project that required fitting an outmoded 
pump organ with a composition-board cabi- 
net and installing a motor “bellows.” Rich- 
ard Beemer and Gerald Allen, of Mason 
City, lowa, discarded the old bellows and 
retained only the keyboard assembly includ- 
ing the stops, reeds, and wind box. On a 
framework of two by fours, they screwed 
%" composition board, bowing the front. 

‘A high-speed dental-lathe motor with a 
vacuum-cleaner fan housed in a wooden 
box was installed with a vacuum-cleaner 
coupling to suck in air when keys are 
pressed. Sound grilles cut in the cabinet 
were made dustproof by a cloth covering. 
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MONTHLY and built an observing stand that 
would sustain a heavy weight and yet 
could be revolved quickly on a swivel truck 
simply by pressing down on a lever. A mo- 
tor drive keeps the telescope following a 
given star for hours at a time. 
Photographs are taken on %” square 
negatives in a homemade plate holder with- 
out use of an additional lens. They can be 
enlarged successfully to 10 diameters. 
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Comic Cutout Hands You a Laugh on a Tray 


UILT up of three layers of 

wood between the background 

and the top glass, a comic figure 

helps to make an amusing re- 

freshment tray. The three-layer 

cutout brings out the effect of 
three dimensions. 

Use double-thickness window- 
pane for the top glass, and have 
it cut to a 10” by 14” size, The 
background piece on which the 
figure is built up may be %” 
wood or heavy cardboard. 

Tack together in the waste 
three pieces of 1” wood, lay out 
the figure on the top, and cut out 
three figures at one time with a 
Jigsaw or coping saw. One piece, 
shown as No. 1 in the drawing, is 
left as it is, becoming the bot- 
tom layer and exposed as the far 
arm and leg of the figure, the 
abused cat, and the waiter and 
tumbling tumbler. These No. 1 
parts are sawed off the second 
layer, which becomes exposed as 
No. 2, the head, shirt, apron, and 
forward leg and foot. The top 
layer is only the forward arm and 
part of the coat, as shown by No. 
3. Round exposed edges with 
sandpaper. 

If the figure is put together 
with fine brads driven in from the back, 
the pieces can be painted before assembly, 
but if gluing is preferred, finishing should 
be delayed until the figure has been fixed 
on the background. Attaching to the back- 
ground may also be done with brads or glue. 

‘The tray sides and ends are 14” stock, 


the long rails being grooved 44" deep to 
take both the background piece and the 
glass, and the short rails being grooved 
only to take the glass. Round and shape 
the ends of the long rails as indicated and 
drill nearly through to receive handles cut 
to length from %” dowel.—ELMA WALTNER. 
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SCONCE OF TIN-CAN STOCK IS A DECORATIVE WALL CANDLEHOLDER 


FAIRLY heavy stock from a large can will 
make up into an ornamental sconce to hold 
a single candle. If only thin material is at 
hand, two thicknesses may be sweat-sol- 
dered together. Copper or aluminum, if 
available, makes a handsome piece. 

Lay out the back and shelf as shown in 
the drawing. Edges are formed in three 
simple steps, as indicated. Shape the can- 
dle socket from two strips and rivet it to 
the shelf; then rivet the shelf to the back 
2” from the bottom. This makes it easy to 
solder on the scrolled bracket because the 


riveted parts remained fixed while heat is 
applied. Solder is also run in between the 
shelf and back. Bend the top scroll of the 
back over a %” rod, and then solder on 


the hanger. 
Several finishes are appropriate. Dull 
black paint. applied to the depressed parts 


of the sconce shown gave the tin-can stock 
@ good antique appearance. Bright parts 
may be burnished with steel wool and 
waxed or lacquered to preserve the luster. 
As an alternative treatment, the sconce 
may be enameled in color.—H. W. 


MINIATURE BLACKSMITH KIT SERVES AS FOUR-BRAND CIGARETTE BOX 


‘Tus miniature reproduction of a black- 
smith’s shoeing kit has four compartments 
in the rear half to hold cigarettes. The 
server itself is only 37/16” by 6”, and the 
cigarette compartments are %” by 1%”, 
each being large enough 
tohold 12 cigarettes. Since 
they stand on end, king- 
size as well as standard- 
size cigarettes can be ac- 
commodated, and a differ- 
ent brand may be held in 
each compartment. 

+ Light veneers can be 
employed to make a piece 
that will show real crafts- 
manship. The server 
shown, however, was made 
from well-sanded 14” pine, 
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given an antique-white finish, and decorated 
with bright decals. It was built with butt 
joints glued and lightly bradded through- 
out. The handle was bent to shape from 
thin veneer.—WILLIAM FREEMAN. 
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MOTHER-OF-PEARL JEWELRY CUT FROM 


By Nicholas S. Tranchina 


HOSE who visit the seashore, and inland 

waters as well, have the means of an in- 
teresting and profitable hobby at hand. 
Shell gathering has always held an attrac- 
tion, for many shells have an intrinsic 
beauty that makes them ornamental in 
themselves. These same shells, and some 
that show less immediate beauty, can be 
ground, sawed, and filed into shapes that 
make up into handsome jewelry and other 
trinkets 

True mother-of-pearl is available in abun- 
dance from such shells as those of pearl 
oysters, river mussels, and abalones, but 
the inner layer of conch, clam, and common 


oyster shells and some others is quite as 
serviceable and often as delicately colored. 
The coarse outer layers must first be 
ground off. A shell with these coarse layers 
half ground off is shown at the upper left 
of the photo below. 

Patterns of tin-can stock or other mate- 
rial are laid on the shell and traced, as at the 
upper right in the photo below, where the 
straight lines are for strips that can be cut 
into links, Saw these with a hacksaw, and 
then saw the centerpiece, which should be 
from the best part of the shell. Links may 
be 3/32” thick, centerpieces %”. Patterns 
for several kinds of links and centerpieces 
may be traced from the drawings above. 

Shape pieces with a file, bevel or round 
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ges, and drill with a 


dental or regular 
short drill. Sand 
scratches and polish 
jeweler’s rouge or 


metal polish. 

Stiff link wire can be pur- 
chased a foot or two at a 
time from a jeweler’s sup- 


ply house. To make li 
wind it around a nail and 
saw through along the 


length of the nail. A brooch 
clip is made as shown below 


If shells are unavailable, 


old shell and mother-of-pearl 
buttons will afford material. 


AMUSING DOLL-LIKE FIGURES ARE FASHIONED FROM PINE CONES 


Novel comic characters for entertaining 
children, adding to a knickknack shelf, or 
furnishing a table-top photographer with 
subjects can be made from odds and ends 
found in the average garden. 

Pine cones serve as the bodies, acorns 
become heads when the features are marked 
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in with a grease pencil, and matches or 

toothpicks are used for arms and legs. ‘The 

parts can be attached firmly enough with 

certain types of modeling clay or wax 

jammed into the cones. Blobs of the mod- 

eling material make feet that let the fig- 
BY Port, 


ures stand upright.—S1p3 
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Nine holes of table 
golf laid out on a 
cardboard course and 
played with midiron 
and putter. 


By CARL W. BERTSCH 


ERE is a miniature nine-hole golf game 

that can be played on a card table and, 
when not in use, may be folded and stowed 
away in a small space. It gives players ar 
opportunity to demonstrate their skill with 
both midiron and putter, for both these clubs 
are provided and are interchangeable in 
the hands of the “golfer.” 

‘The course is built of heavy cardboard 
tacked to two frames of \" by \%” stock 
which are hinged together for folding. Two 
diagonal pieces serve both for reinforcement 
and for course hazards, “Bunkers” are 
whittled from %” stock and glued on. Four 
“greens” are cut from 1%” plywood, a %” 
hole is bored in each, and the plywood is 
then covered with pieces cut from a green 
desk blotter. 

Although there are only four holes, a 
regulation nine-hole game can be played by 
following the course as indicated by the 


CORNER FOR MARKER 


BORE HOLE IN EACH U 


dotted lines and arrows in the drawing at 
the right below. Tee off from the ninth hole 
to play the first, from the first to play the 


second, and so on. Par for the nine holes 
is 82, four strokes each for the diagonals 
and three each for the sides. A penalty of 
two strokes is added for driving out of 
bounds, and the ball must be played from « 
lie 1” behind the bunker or diagonal hazard 
nearest the hole being played. When a lie 
is next to a wall or in a corner that pre- 
vents a free swing, it may be moved 1” 
without penalty. An 18-hole game may be 
had simply by playing the course twice. 
‘The golfer is made in two pieces and 
swings from his waist on a 3/16” dowel 
pivot. His head is a large wooden bead 
mounted on another dowel. A hole bored in 
his chest receives the end of the golf clubs, 
which should fit tight enough to stay in 
place but not so tight that they cannot be 


PLAYING 
DIAGRAM 
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HOLE MARKER 


DRAWINGS ARE HALF SIZE 


(4 REQ) 
THIN CARDBOARD 


WIRE PAPER CLIP 
STIFF CLOTHES-HANGER 
WIRE 


PUTTER MIDIRON 


adjusted for length or changed as necessary. 

Clubs are made from coat-hanger wire. 
Bend the heads, flatten them with a ham- 
mer, and trim and finish with a file. {f the 
midiron is flattened at the approximate an- 
gle, less twisting is required and the danger 
of breaking off the head avoided. 

The midiron gives a surprising lift to the 
ball, which can be lofted a dozen or so feet 


without difficulty. This makes it possible 
to play the game on a much larger course 
laid out with movable bunkers and hazards 
on the floor if you wish, 

Golf balls about \" in diameter are best 
Use wooden beads, shaped plastic composi 
tion wood, or whittled dowel ends. Press 
the surface with serrated-jaw pliers to 
make backspin possible, and paint white, 


ELUSIVE MARBLE AFFORDS PARTY LAUGHS 


HILARrovs laughter will break the ice at your 
next party, whether it's for young or old, if you 
produce this game played with a marble and a 
kitchen bowl. The object is to coax the marble 
out of the bowl with a screwdriver, small spat- 
ula, or a special gadget that is constructed by 
flattening the end of a length of coat-hanger 
wire and fitting it with a handle as shown below. 

‘A bowl 3” or 4" deep and 6” in diameter at 
the top will be about right. Use a 1:” glass 
marble. With several bowls, marbles, and 


spatulas, guests can stage a race for appropriate 
prizes.—G. B. 


FLAT BLADE, 


STIFF CLOTHES-HANGER WIRE 
Paes FIT 
DOWEL HANDLE 


NOVEMBER, 1945 153 


SUNNY BAY WINDOW PROVIDES 
WINTER GARDEN SPOT 


A GARDEN window that will allow you to 
grow colorful flowers in the wintertime can 
be secured by setting a single-casement 
sash 7” or 8” outside its normal position. 
‘The space so achieved is both an excellent 
place for growing winter plants, provided 
you select a southern window, and a bright 
center of interest in room decoration. Plate- 
glass strips will act as shelves for plants 
and do not cut off the light. 

For the extension use paired pieces of 1” 
by 8” stock offset by the width of the sash 
and with the inner pieces cut shorter, as 
shown in the drawing. Cut and screw to- 
gether separately the pieces for the sides, 
top, and bottom, and then screw each unit 
in place around the frame. The window it- 


WALLPAPER MODERNIZES OLD UPRIGHT 


ONE way to redecorate 
an ungainly old piano is 
to cover it with wallpaper 
pasted on just as in paper- 
ing a wall. The new face 
of the piano shown is a 
knotty-pine design, but 
many novel effects are 
possible with various other 
wallpapers selected for the 
room in which the piano is 
located. 

Roughen the original 
piano varnish by sanding 
lightly if the paper won't 
stick well. Two or three 
coats of clear varnish over 
the paper give a good fin- 
ish—HARRY SCHLOSSBERG. 
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cre covered 
as above 
obtain the effect of right. 


self may be held by screws driven in from 
the outside of the extension. 

If constructed with care, the extension 
will be weathertight. A slanting board 
above, accurately fitted and set in roofing 
compound, will keep rain id snow from 


collecting on top.—Fay RowsoME. 
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Basket-Weave 
Flowerpot 
Holder 


WO homemade wood jigs speed the 

making of a flowerpot holder like 
that shown at left. Cut a plywood 
ring to fit under the pot lip and pri 
ject around it about 1;", and make a 
disk of the same diameter for the bot- 
tom. These are held together with 
dowels, around which is woven basket 
splint or other thin stock.—B. B, 


Neil the disk ond ring together 
lightly, dowelsize holes 

through fe did into the "ang. 
‘An upright block with a hole in 
it keeps the bit truly vertical. 
The disk and ring turn on a peg. 


Dowels will be the length 
if they are cut in a jig like that 
ct right. Mele them long enough 
to permit use of o can end or a 
lass or china receptacle under 
the flowerpot to catch seepage. 


number of dowels used depends 
onthe diameter of your flowerpot. 


For the holder shown only eight 
dowels were needed. With an even 
number, the ends of splints can 
be tucked behind a dowel at each 
round. Continuous weaving will 
require on odd number of dowels. 


Paint the holder ond let it dry 
thoroughly before w 

flowerpot can be decorated 
its lip, os in the photo ot to 
If a fin can is to catch sepa: 
paint it also to prevent rusti 


Bosket splint, purchased in the 
width desired or ripped to size 
on a circulor saw, is soaked to 
make it pliable. Strips of thin 
plestic, leum, sheet metcl, 
1 or fiber ore good substitutes. 
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WHITTLING THE VENTURA PV—1 


Speed, Range, and Stamina Have Earned for Lockheed’s Bomber 


the Title of Most Versatile 


IR POWER, it has been said, crushed 
Japan into submission while its home 
armies remained intact. If this is so, planes 
like the Ventura should come forward for 
a bow. According to the testimony of the 
men who flew them, these craft didn't know 
when they were dead. If they did, they 
stubbornly refused to give in, Time after 
time they battled off superior forces and 
hobbled home to safety with wings torn 
apart, one engine dead, and landing gear 
inoperative. 

One Navy squadron completed eight 
months of intensive operations in the Cen- 
tral Pacific with only one plane lost in ac- 
tion. This record was achieved despite the 
fact that at one time or other every plane 


Weapon of the 


Navy's Air Fleet 


in the squadron was damaged by antiair- 
craft fire while in a combat zone. 

In the Navy, the four-seater PV-1 served 
as a land-based patrol ship, and carried 
either bombs or depth charges; its Army 
counterpart, the B-34, was a medium attack 
bomber. 

‘Two Pratt & Whitney engines deliver 
4,000 hp., driving the plane at a speed of 
300 m.p.h. Eleven tons of fighting aircraft 
are packed into the 51’ 6” of length. The 
ship has a span of 65’ 6” and a service ceil- 
,000 ft. Each of the engines turns 
a three-bladed hydromatic propeller. 

‘The plans given on the next page can be 
worked out in balsa, pine, or other wood of 
your choice. Carve the fuselage out of a 
Single block; the many projections on the 
fuselage, wing, and stabilizer faces can 
either be modeled integrally or cut separate- 
ly and glued in place. 

Two droppable fuel tanks are shown in 
the photos but omitted from the plans; they 
can be added to the model if your patience 
and desire for realism hold out. 

Glue up the parts and sand all surfaces 
smooth. Finish with several coats of alumi- 
num lacquer or dope, sanding between each 
coat. 

Glass-enclosed housings can be effectively 
simulated by painting them white with a 
black-line trim. A circular celluloid strip 
mounted under each spinner gives the illu- 
sion of a whirling propeller. 


Two views of the Ventura in flight. A part of the 
vast armada thot blanketed the skies over Japan, 
this Army-Navy bomber took everything the enemy 
could throw of it and kept coming back for more. 
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TRICKS WITH WALLPAPER 


Archways and olcoves of the kind shown above, frequently found 
in bathrooms, pose difficult matching problems for the amateur. 
To match the horizontal bands is impossible without patching. 


At left below, o typical break in pattern continuity that results 
from curved adjoining surfaces: ot right, the patch that fixe 
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By MICHELE de SANTIS 


S MANY a home owner 

who has done his own re- 
decorating can testify, hang- 
ing wallpaper isn't as hard a 
job as you might think from 
watching the deft work of an 
expert. It does take patience, 
care, and the willingness to be 
finicky over small details, 
Often paint and paper shops 
will help you select the mate- 
rials and equipment needed for 
your job, will estimate the 
number of rolls required, and 
will give good advice on pre- 
paring the walls. 

‘Most rooms with the usual 
rectangular walls and stand- 
ard doors and windows offer 
no special problems; but it is 
the room with an irregular 
shape, such as a bathroom 
with arches, alcoves, or niches, 
that leads to papering com- 
plications. Because of these 
irregularities in wall surface, 
it is almost impossible to make 
adjoining lengths of paper 
match in design, and this in- 
terruption of the design cre- 
ates disturbing breaks in the 
continuity of the pattern. 

One simple way to overcome 
this is to cut the incomplete 
section of the design from a 
piece of waste wallpaper, if 
possible, or from an extra roll 
if necessary. A pair of scis- 
sors is used to remove all 
background material, leaving 
only the part necessary to 
complete the design unit. This 
cutout is then carefully pasted 
on the wall in such a way that 
it will completely cover the 
unmatched section of the p: 
ern. 

For example, if as in many 
bathroom wallpapers there are 
horizontal patterns in the form 
of waves, the waves them- 
selves can be cut out and 
pasted on in such a manner 
as to conceal many breaks in 
continuity. These breaks are 
bound to occur when corners 
are turned into curved alcoves 
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or the like. Most bathroom wallpapers 
have aquatic scenes or flowers that readily 
lend themselves to this trick. 

Another expedient, useful not only in 
bathrooms but also in other small rooms, is 
to decorate the inside panel of the door 
with designs cut from the wallpaper used 
in the room. The purpose of this is not 
merely to decorate the door; a second and 
often desirable effect is to create the illu- 
sion of a larger wall area and hence a 
bigger room. Depending on the 
pattern of the paper, you may ap- 
pliqué on the door either one large 
design or several small ones. As 
a rule the illusion of spaciousness 
will be heightened by a large de- 
sign over the entire panel. 

‘When valances are used in a 
room that is being repapered, it 
is sometimes an attractive stunt 
to paint them to match the wood- 
work and then to appliqué to them 
one or more small design units. 
‘This may not be desirable in cases 
where the paper design is heavily 
repetitious, so you may want to 
attach the cutouts temporarily and 
study the effect. 

Two things are worth remem- 
bering in connection with any 
patching that may be necessary 
months or years later. The first 
is to tack up a left-over piece of 


The designs that appear on the door of 
the bathroom below were token 
scrap pies ye some paper used on 
piece of th d 
ls, They were cut out with scissors, 


‘the wal 
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paper in an attic or storeroom so that it 
will age naturally. Repair patches taken 
from such an “aged-on-the-wall” strip will 
match far better than pieces taken from 
a rolled-up remnant. The second idea is 
to tear, rather than cut, the piece selected 
for patching. Hold the paper, pattern up, 
on a flat surface and tear the desired patch 
out by pulling it upward. If this piece is 
carefully pasted on, the resultant patch 


cannot be detected by casual inspection. 


To secure on illusion of greater spaciousness in the small 
jroom above, the 
8 well. An apporent increase in wall area causes this effect. 


ntire panel of the door wos papered 


The repetition of port of the paper design on the valence 
motes on ottractive decorator's touch 


this bedroom of a 
‘5 @ good idea not to overdo # 
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CIGARETTE LIGHTER MADE FROM WAR MEMENTO 


BOTH as a war souvenir and a useful accessory, a table-model 
cigarette lighter made from an empty 50-mm, shell will be ap- 
preciated. The mechanism is taken from an inexpensive bullet- 
type lighter and installed after the shell opening has been 
stretched enough by lightly hammering in a piece of round stock 
of the proper diameter. A base is shaped of plastic or metal and 
attached with a small machine screw.—A. O. BOHR. 


STATIONARY CELLULOSE-TAPE DISPENSER HELD ON CUPBOARD 


INSTALLED on the side of 
a cupboard or a shelf sup- 
port, this cellulose-tape dis- 
penser is out of the way 
and yet always handy. The 
axle bolt goes through the 
support as well as the 
turned drum over which the 
tape spool fits. Make the 
cover of composition board, 
heavy cardboard, or tin. The 
knife is heavy tin plate with 
the serrated blade set at an 
angle.—WILL THoMas, 
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SCALE INCREASES ACCURACY 
OF HOT-AIR VALVE ADJUSTMENTS 


BY ADDING a pointer and scale to the 
valve-adjustment knobs usually found on 
basement hot-air pipes leading to individual 
rooms, you can make settings with fair pre- 
cision to assure uniform heat in an entire 
house. Cut the scales from sheet asbestos, 
draw the divisions to include at least a 
quarter circle, and glue to the pipes just 
above the adjustment knobs. Make the 
pointers either from sheet metal or heavy 
wire, but be sure to attach them firmly so 
they won't slip—BURL KNUTSON. 
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REVERSING A MATCHBOX set up as in Fig. 
1 below so that it will be in position as shown 
in Fig. 2 sounds elementary. But wait—you 


must do it by touching only the casing, not the 
drawer! Now it sounds impossible, but it’s still 
easy. Put your mouth on the casing and suck 
hard; then straighten up, holding onto the cas- 
ing and still sucking, and bend your head back, 
as at right. The drawer comes up with the 
casing. 


THIS ONE'S IN THE CARDS in more ways 
than one. Have one of your friends deal off 
a deck face down as many cards as he 
wishes after you have written the name of 
one card on a piece of paper, folded it, and 
handed it to another friend. Then have the 
dealt cards placed back on the top of the 
deck and let the second friend deal off the 
same number, this time face up. Watch the 
expressions when they unfold your paper 
and read on it the name of the very last 
card the second friend turned up! 

How's it done? You simply note the top 
card on the deck originally and write that 
one on the paper. A little deduction will 
tell you why it’s the last turned up. 


CUT THE WASHERS OFF and still = 
leave the string intact—this is a 

trick requiring a little sleight of hand. 

Explain that the quickest way to re- | 

lease the washers is to cut the string 

at the lower washer. Have someone 

hold the two free ends, take the four 

washers in your left hand, and pre- q 

tend to cut. Conceal them as you do 

so, and pull the loop down over the 

lower washer. Your friend will be / 

surprised to see the washers free and 
the cord whole! 


DON'T BACK DOWN when you 

pull this one. Have someone hand 

you a crayon behind your back, and 

| after a moment, whip out your free 
hand, point toward him, and name the 

L color of the crayon! Be sure, though, 


to make a streak on your palm so you 
can see the color as you point. 
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some of the countless knots and gadgets made 
With them is Charles O. Strand, who went fo 

sea at 14 and followed it for 45 yeors. Below, Trygve 
Rustad, a seafaring mon for 35 years, shows toolt of 
ger’s trade—the same today as yesterday. 


Se 


WHEN YOU 


EVEN A LANDLUBBER, AT SEA 
By Richard W. Emery 


Photos by Roy Chopin 


HOSE same splices and knots used by ex- 

pert ship riggers in fitting out merchant- 
men for sea can do much for the landlubber 
at home. They can mend a broken tow 
rope, a raveled awning line, a frayed moor- 


COME TO YOUR ROPE’S END 


OR NOT, CAN LEARN TO SPLICE IT LIKE AN OLD SAILING MAN 


ing rope for the family skiff, or Junior's 
dangerously worn swing. Pieces of useless 
old rope can be salvaged from the garage 
or workshop and made into toys or mats. 
The methods today, with a few minor 
bows to mass production, are those that 
were old stuff to sailors on Columbus's Santa 
Maria. Even now, at the Maritime Commis- 


One of the ship rigger's mainstays is the leather 
sewing palm, It works like o ble on the thumb 
of a seamstress, but fits over the hand and has o 
socket into which the head of the needle g 
be braced for its hard push through braid 
fright) er olmost equelly 


ope 
tough convas (below). 


‘A grommet, or rope ring, is made os shown ot left 
<4: William Asplin, veteran of the English Novy. 
He soiled cround the Horn during 20 years ot sea. 


‘And now for the splice ond how it's done. Here o 
three-strond rope unraveled by o professional 
ship rigger for a start on on eye splice around o 
shackle. A galvanized thimble protects the rope 
‘against rubbing ond fraying. Several more turns 
ore unraveled before 


sion's Calship yard, where the photos on 
these and the following two pages were 
taken, retired sailing men of 20 years and 
more seafaring experience are employed to 
tie the ship-rigging knots. 

But, as Trygve Rustad, leadman there, 
learned 35 years ago, just get the first tuck 
right—then it's plain ‘sailing. 


ided cotton lines, which can't be spliced, are 
wed by pushing the needle through the doubled 
line close to the loop. The twine is given four 
or five turns, cross seitings ore made by looping 
it ocross the turns, and sewing through the line 
fostens it. Moke o second seizing like the first. 


On the other side of the thimble, an opening is 
pried in the rope ot the place where the first 
strand will be tucked. The pointed hardwood tool 
making and enlarging the opening is called a fid, 
on implement well known to seamen and simil 
many ways to. marl cept that the later 
is made of iron. Care is taken in pushing out one 
strand fo tole the frst fuel. There it on old 
saying among sailors: "Get the first tuck right. 
After that it's plain soil {Turn the pos 


groove into which one strand of the rope fits so 
it can be pushed through the opening. The first 
strand to be tucked is at the center of the thre 


+ + and hauls the tuck tight. Unless each tuck 
is pulled tight, the splice not lie smooth. 
At right he tightens the tuck further by cranking 
the point of o fid against o bight in the strond, 


‘When the splicing has been completed, the shackle 
is hooked on an iron post, the rope is put under 
@ strain, and the splice is pounded with the fid. 
Pounding is necessary to make a new splice round. 
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This center strand is tucked under the top strand 
of the standing rope. Here the worker holds the 
strands apart so they can be To completo 
the first tuck, he grosps the tucked strand . . « 


The three strands ore inserted alternately under 
strands of the standing part of the rope. 
the yarn is cut out of each strand on its third, 


fourth, ond fifth tuck. This topers the splic 


After a first pounding, rough ends of the tucked 
strands are cut off close to the spli order 
to reduce the bulk when the 5} 
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Then another thorough pounding is given the splice 
with the rope stil andor, heavy. or 
that actual service. 


ing begins. Formerl 
\d two-man operation in which 
w to rotate the ball of ma 

the rope while the other turned a serving board. 


When the serving neors the thimble, o snaker is 
inserted and several turns of marline ore wound 
fon it. The snaker is a sharply doubled wire with 
which the end of the morline can be pulled back. 
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Nothing more than a small block and tackl 

needed to put o heavy strain on a spliced 
Unless the rope is under strain wh 
its wrappings loter work loose. 


Then the marline end is pulled tight while lying 
in 9 groove between two rope strands. It is next 


the strands and is cut off. 
is under greatest pressure, 


pulled upward to cro 
In this position i 
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THE FoR ST 


By Harry Walton 
Drawings by Williom Potrick 


UILT in 1832 for the Philadelphia, Ger- 

mantown, and Norristown Railroad, 
which up to then had operated with horse 
power, “Old Ironsides" was Matthias Bald- 
win’s first full-size locomotive. He had con- 
structed a model engine before that for 
hauling Philadelphia sightseers, but “Old 
Tronsides" became the forerunner of a long 
line to come from his famed locomotive works. 


OLD ELRON SIDES 


BALDWIN 


ENGINE 

The model of “Old Ironsides” shown in 
Fig. 1, the photos on the facing page, and in 
full color on page 109 was planned to be 
built principally of wood, cardboard, wire, 
some bits of brass, and pins. 

Advanced workers can, of course, build 
of metal throughout and add the eccentrics 
and rocker shafts for the valve motion. As 
this is an inside-connected engine, however, 
the omission of these parts makes little dif- 
ference in the appearance of the model. 

All wheels, crossheads, connecting rods, 
and cranks operate. If mounted on rollers, 


Three views of the 10” model of the famous locomotive. The model is built to the scole of 2" equals I". 
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Cardboard, wood, and bits of scrap metal are the cl 


Undersize cardboard tubing built up with a second layer of cardbs 
brass. A curved piece soldered to one band braces the crosshead I 


f materials used. The wooden frame must be square. 


d forms the boiler. Bands are thin 
Right, assembly in the frame. 


or fitted with suitable pulleys on all four 
axles, the model may be connected to a 
small motor to supply animation. 

The frame of the model (Figs. 2 and 3), 
as of its prototype, is of wood. It is glued 
and bradded together, a good-quality model- 
airplane cement being used throughout. See 
that the frame is square and without twist. 
Axle hangers are cut from heavy cardboard 
and glued outside the frame, tiny squares of 
thinner cardboard being cemented in place 
in imitation of square boltheads. All the 
springs are built up of cardboard, five thick 
leaves being found to give a more realistic 
appearance when painted than seven thin 
leaves, although seven was the number the 
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prototype probably had. ‘Thin tubes of rolled- 
up paper are glued to each end of the 
springs and to the frame. The spring hang- 
ers are short bits of the flat ends of tooth- 
picks, as shown in Fig. 6. 

‘Two or three coats of dark varnish stain 
are given the wooden engine frame. Springs 
and axle hangers are painted black. 

All axles are 1/16” brass rod. Cranks on 
the driving axle are bent 90 deg. apart. 
Disks %” in diameter are cut from tin-can 
metal and soldered on the axles to provide 
an adequate cementing surface for the en- 
gine wheels. Wheel bearings are short bits 
of 3/32” od. brass tubing, but they may 
be made by winding thin brass wire on a 
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bit of shaft material, soldering the turns, 
and cutting off. These bearings are glued 
into wooden bearing blocks that are later glued 
to the frame just behind the axle hangers. This 
is done, however, only after the axles, with the 
wheels, have been slipped into the bearings. 
Wheels are assembled on a wood block on 
which are marked a center and 12 evenly 


Wheels are assembled on a wood block marked 
with 12 equally spaced radiuses. The spokes 
actondicnly perk cf the way ecrcetithe ful: 


disk. Tweeters are handy for placing spokes. 


“Rivet heads" are formed in cardboard parts 
by punching from the inside with dividers 
that ore not so shorp that they make holes. 
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spaced radiuses, as in Fig. 4. Headless brads 
or pins are driven in a circle of suitable di- 
ameter to hold the rim of the wheel being 
made. The rims are ” slices of cardboard 
mailing tubes. These should be sawed off 
with a fine saw, such as a jeweler’s saw, 
rather than cut, as a knife blade has a tend- 
ency to separate the plies. 

Lengths of,” dowel are given two coats 
of varnish stain and then cut to size for 
spokes, which do not reach to the tube cen- 
ter of the hub. To space 12 spokes, you 
must cut them short and cement them to 
the hub disk rather than to the hub itself. 
The other ends are glued to the inside of 
the wheel rim. After the glue has set, re- 
move the wheel from the jig and glue on the 
flange, which is a ring of thin cardboard. 

The tender wheels are similarly made, 
but spokes are 1/32” rod or the shanks of 
ordinary pins, They are glued to the rim, 
but their inner ends are soldered between 
two 3/16” brass washers slipped over a 
short hub of 3/32” o.d. tubing. With care 
these wheels may be soldered directly to the 
axles. All hubs and treads, and the tender- 
wheel spokes, are painted dead black. The 
outer sides of the rims may be painted 
bright yellow or green by way of contrast, 
this being in accord with the practice of 
the day. 

If a lathe is available, the builder may 
prefer to turn rims and flanges in one piece 
of mahogany or other suitable wood. He 
can then assemble the wheels as before. 

The basis of the boiler is a cardboard 
tube, preferably somewhat undersize with 
a thin piece of cardboard glued around it 
to bring it to 114” diameter, as shown in 
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of bross are used for some moving ports. Other fittings and the tender are of wood and cardboard, 


Fig. 5. This is desirable so rivet heads may 
be formed upon this layer. Mark out the 
rivet lines and carefully punch along them 
with a small pair of dividers set to give the 
desired spacing. The dividers should not be 
too sharp, but if a hole is made in the card- 
board, it can be flattened slightly by rub- 
bing, and painting will later quite close it. 

A second layer of cardboard 3%” long 
and previously scored at %” spacing is now 
glued on to form the “wooden” boiler lag- 
ging. It should be just thick enough to give 
that effect. The lagging is also given two 
coats of varnish stain. Cardboard that is to 
be varnished or painted should be smooth 
surfaced, such as Bristol board, 

‘The boiler bands are thin brass, highly 
polished on a buffing wheel, or with fine 
steel wool and scouring powder, and coated 
with clear lacquer to prevent oxidation. 
‘They are fastened about the lagging with a 
drop of solder under the boiler. 

A block of balsa is roughly shaped for 
the firebox and covered with cardboard hav- 
ing “rivet heads.” It may be made entirely 
of cardboard, but should then be well braced 
inside. Note that the boiler shell is long 
enough to fit %” into the firebox, where it 
is glued fast. This brings the rear boiler 
band right up to the firebox front. The fire 
door is built up of cardboard. 

Roll the stack of thin cardboard to %4” di- 
ameter if no suitable tube is at hand. This 
method allows the making of “rivets” along 
the seam. The height of our model and that 
of the Baltimore and Ohio model of the same 
locomotive differ. At the same scale, the 
B, & O. stack would be 3%” tall, while that 
of the model being described is 3%”, based 
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on certain old drawings that show the 
height of the original “Old Ironsides” stack 
to be 90” including the flare at the top. This 
flare is glued up on the model from a semi- 
circular pattern. 

Cylinders are cut from 7/16” dowel, the 
front ends sanded convex, and paper bands 
glued on (Fig. 3). An oversize hole is 
drilled for the piston rod and two drive-fit 
holes for the crosshead slides. The cylinder 
block is shaped to fit the boiler, and the 
cylinders are glued to it. One photo shows 
the cylinder assembly fastened to the com- 
pleted boiler. The inner crosshead slides 
are braced by a short curved piece of 1/16” 
square brass soldered to the inside surface 
of each and soldered at its center to the 
second boiler band. A nose block glued just 
under the smokebox supports the front end 
of the boiler in the frame. 

Two 1” pieces of %” o.d. tubing are 
split lengthwise (Fig. 6), slipped over the 
cranks, and pinched together again to turn 
freely on the crankshaft. The crossheads are 
built up of 1/16” brass with the 3/16” wide 
center section filed to slip freely between the 
slides. Two oversize pieces are sweat-sol- 
dered to it, all solder is cleaned from the 
groove, a bit of 1/16” brass is laid in it as a 
filing guide, and the upper and lower sec- 
tions are filed down to 5/16” width and the 
ends filed square. Crossheads are drilled for 
the piston rod at one end and transversely 
for the connecting-rod pin at the other. 

Connecting rods are made of 1/16” brass, 
as shown in Fig. 6, and drilled for the pin, 
which is a small brad fitting freely but not 
loosely, The slides hold the pin in place 
‘once the crosshead is slipped into them. 
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Full-scale model of "Old Ironsides" built by the B. & O. Railroad in 1892 for the Chicago World's Fair. 


Mount the boiler on the two firebox 
mounting brackets and the nose block. The 
brackets are glued and pinned; the nose 
block is glued and a single long pin is 
driven through the front frame member 
and nose block into the cylinder block. It is 
best to drill a fine hole two thirds of the 
way. Take care to have the stack vertical, 
the boiler aligned with the frame, and the 
crosshead slides at the exact height of the 
rear axle. 

The crossheads are slipped into place, 
then the connecting rods are filed to length 
by trial and soldered to the split tubing on 
the cranks, the solder closing the seam. 

If a lathe is available, the steam dome, 
oilers, railing tops, and lever handles can 
be turned of brass, buffed, and lacquered, 
Otherwise the dome can be carved from 
dowel and covered with gold leaf or yellow 
tin foil, beads may be used for railing knobs, 
lever handles filed from 1/16” rod, and oil- 
ers built up of .22-cal. cartridge shells and 
bits of rod. 

‘The tender frame is glued up without 
brads, as shown, and the water tank formed 
of cardboard with dowel for a filling cap. 

Flat black paint is used for the firebox, 
smokestack, smokebox, axle hangers, 
braces, cylinder assembly, and the like. Two 
coats of varnish stain finish both the wood 
and cardboard of the tender body and the 
frame, except for the black axle hangers. 

‘A track can be made for the model with 
roughly cut irregular ties and %" by 3/16” 
wooden rails glued and bradded slightly 
more than 2%” apart. Glue narrow strips 
of cardboard on top and paint them black. 
Stain the ties and wood rails. 
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ONE-MAN BUCK AND STACKER SPEEDS TASK OF HAYMAKING 


ONE MAN using a combination buck and 
stacker devised by W. J. Etbauer, of Gann 
Valley, S. D., can haul and stack 10 tons of 
hay an hour without leaving his tractor seat. 

Pushed in front of the tractor, the device 
consists of a wooden framework on the rear 
end of an old car. Two vertical four-by- 
fours, 12’ tall and 5’ apart, are held by di- 
agonal and horizontal braces. A fork across 
the free ends of two four-by-fours pivoted 


FARMER BUILDS HIS OWN TREE 


BY INSTALLING a saw in place of the cutting blade 
of a tractor-operated mower, Bernard King, of Mo- 
line, Ill., produced a machine with which he can fell 
old trees in his orchard at the rate of 150 a day. 


Trees are cut off almost at ground level. 


After removal of the entire sickle bar, a U-shaped 
metal brace for supporting the saw was bolted to the 
inside of the shoe that is found on most power mow- 
ers. Several teeth were removed from the free end 
of the saw so that it could operate in a slide bearing 
on the brace. The other end of the saw was attached 
to the regular connecting bar. While the device is in 


use, the tractor brakes are set. 
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“MOWER” 


IN WEST 


to the frame on each side of the tractor is 
elevated by a cable, This runs through pul- 
leys on a crosspiece between the tops of the 
vertical posts. Power from the tractor 
power take-off is transmitted to the cable 
through an old auto clutch. For loading, 
the fork is placed on the ground and shoved 
under a shock or windrow. The tor 
then pushes the load to the stack, raises the 
fork, and yanks a trip cord.—A. EMERSON. 


VERTICAL BOOM SPRAYER 
COVERS TREETOPS 


BECAUSE ordinary spraying 
methods often do not reach the 
tops of fruit trees, several Call- 
fornia citrus growers have built 
and are using vertical-boom rigs 
like the one shown in operation 
below. The curved section at the 
top of the boom provides assur- 
ance that the tree crowns will re- 
ceive their share of insecticide. 


1m 


SLOT IN BOTTOM 
OF CUPBOARD 


WAXED PAPER| 


CONTAINER HELD IN PLACE 
BY STRIPS OF WOOD 


For a handy kitchen dispenser of waxed paper, cut 
@ slot in the bottom of o cupboard. You'll then be 
able to draw out paper as needed from the con- 
tainor inside. The box is held with strips nailed to 
the cupboard flor. For ease in tearing off, tack the 
serrated cutter along the outer edge of the slot. 


hEEPING 


SNAP FASTENER 


Keys con be found in a jiffy without seorching 
through the contents of 0 purse or handbag, if 
Jou, sttoch o piece of tape to the key ring, sew 
jaf a snap fastener to the tape, ond place 
@ motching part in each bag or purse you carry. 


If you have to carry @ package through the rain 
to the post office or mailbox and it is likely to 
become wet, place a bit of furniture wax on some 
cloth and rub it lightly over the written matter 
after the latter is fully dry. This will prevent 
the water from smudging and ruining the address. 


Bottoms of aluminum pans if jl, try Tiny pi 

absorb additional heat if the Place cotton (no soil seal of a box of 
ore blackened. This can be di ) in o bowl ond pour in to sift the 
by repeated rubbing with olive al ter that it'll absorb. puff evenly and pr 
cil and then heating. Soluble Scatter seed on the cotton. The of the untidiness tha! 
cutting oil also can be used. shoots last two or three wa 


POPULAR SCIENCE 


THE HOME SHIPSHAPE 


Remove the cover and the cross 
supports from a lamp shade 


about 6” high, and you have 
stand for storing the top ope containing stamps 
acuum-type coffee maker. ‘onda ond documents. 


Cut o sleeve from a large shirt, sew it to on old 

| glove, ond hang neor your furnace or stove. Then, 

| hen 'o fire must be laid, you can place kindling 
in'the deep firebox without soiling ‘your clothing 


or honds. Pull the sleeve well above your elbow. 


shaped to hold o shelf 


Brazing rods may be easil 
0 the form required ond use 


under a window. Bend t 
herd solder on the joints. To attach, flatten the 
upper ends ond drill each for the retaining brads. 


fash brush to an old broom handle 
bolts, ond you'l 


Fasten o whit 
with two screws or small 
a broom that’s just the 
cellar. When 


FASTEN WITH 
TWO SCREWS 
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ved in bad condition from the junk closet, these antique pewter teapots again become showpia 


MENDING YOUR METALWARE 


‘A sandbag supportsthe pot during hammering. 
Below, the bottom is carefully soldered on. 
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By Walter E. Burton 


IVE minutes with a soldering iron or a 

hammer may add five years to the life of 

a kitchen pan, darkroom tray, or other 
metalware. Pewter and silver teapots and other 
antiques or heirlooms can often be restored to 
their original beauty. 

Ordinary soft solder (half tin and half lead) 
may be used to repair buckets, pans, and simi- 
lar articles that are not to contain food or be 
used for cooking, provided the broken places 
will not be subjected to much stress. Lead may 
form poisonous compounds “and should never 
touch food. 

To solder tinware, simply clean the area 
around the break, apply a bit of rosin or paste 
flux, and melt on a drop or two of solder with 
@ hot iron or small torch, Tin can often be 
soldered without flux. 

‘When the metal is untinned sheet iron, clean 
the area with an abrasive and use an acid flux 
such as the old stand-by made by dissolving 
zine to saturation in muriatic acid. Glazed 
enamelware such as the popular graniteware 
can usually be soldered if the glaze is removed 
to expose a small area of metal around the break. 
Scrape the metal until it is bright, apply acid 
flux, and solder. For brass and copper the flux 
may be any of a number of commercial pastes 
or rosin. Ordinary solder can be used on alumi- 
num with a special flux, but aluminum solder 
is better. 

A vessel mended with soft solder may be used 
on a stove without danger of melting the solder 
provided it is kept filled with enough liquid to 
cover the solder. But baking utensils or others 
that must withstand oven heat should not be 
soft-soldered. 

For these and vessels that come into contact 
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with food or drink, hard-soldering with sil- 
ver solder or a brazing alloy composed most- 
ly of copper or silver and copper is best. The 
application of hard solder requires heating 
to high temperatures and thus isn’t always 
practical, but a hard-soldered repair may 
sometimes be stronger than the original 
metal itself. Fluxes are available for each 
alloy, or borax moistened with water is 
often used, Ventilation should be good, 
since fumes from fluxes may be injurious. 
When a soldering or brazing job is com- 
pleted, the flux should be washed off thor- 
oughly with hot water. 

For hard-soldering, clean the metal 
around the break and brighten it, apply 
flux liberally, heat the area with a blow- 
torch or acetylene torch, and feed in the 
soldering alloy. The process will repair 
sheet and cast iron, brass, copper, and, 
with care, enamelware, Use silver solder 
for silver articles. When brazing cast iron, 


heat the entire utensil in the kitchen oven 
beforehand to equalize stress. 

Electrolytic action sometimes shortens 
the life of soft-soldered repairs in photo- 
graphic trays, but copper, brass, monel, 
and silver rivets make lasting plugs. Alumi- 
num corrodes in contact with alkalies. 
Clean out and round the hole in the tray 
with an awl, remove all rust with a com- 
mercial rust remover, dry the area thor- 
oughly, apply a drop of automobile, brush- 
ing, or linoleum lacquer, and put in the 
rivet. For a hole in a tray bottom have the 
rivet head on the inside and peen down 
the projecting end to a small dome. Care- 
ful riveting will not damage adjacent 
enamel, and re-enameling can usually be 
confined to the repaired area. 

Riveting without preapplication of lacquer 
is sufficient for a kitchen utensil, since it 
does not have to resist strong chemicals, 


If a riveted repair has a tendency to leak, 


Tin plate is an easy material to solder becouse it 
already tinned. Here the handle of o doughnut 
cutter is resoldered. Usually no flux is needed. 


1s being soldered up, holes can be plugged 
with rivets or bolts, Below a rivet put in from 
the inside is being peened down to a small dome. 


Chipped places in gronitewore can be kept from 
weoring through by application of solder. File 
down to the metol Bote’ before moting the repaie 


Mended spots in enamelware, such os this darkroom 
troy, are re-enameled even though nonrusting plugs 
cre used. The whole surface need not be redone, 
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do it over with a new rivet or bolt, using 
a washer of tinned iron, brass, monel metal, 
or stainless steel with thin cork under it. 
‘The washers go on the inside. 

For temporary repairs of small holes in 
containers not used on a stove, rubber “sol- 
dering” is a good kink. Melt rubber from 
an old shoe heel with a soldering iron, force 
it into the hole so it mushrooms at both 
ends, and let it set a few hours. 

But the peak of household-metal repair 
is reached in restoring antiques that have 
enough real or sentimental value to make 
the extra effort worth while. Dealers are 
always on the lookout for craftsmen capable 
of restoring copper kettles, pewter, and sil- 
ver, and of detinning old brass oil lamps 
and converting them into electric lamps. 

The illustrations show two old wrecks 
of pewter teapots. One, the straight-sided 
model in the two pictures at the top of page 
174, dates from 1673. Besides dents, it had 
an unsoldered lid hinge. The other was 
badly dented, and its sheet-copper bottom 
was almost completely detached. 

Restoration of both present typical prob- 
lems, You need first of all a sandbag of any 
heavy sacking, duck, or denim, three-fourths 
filled with sand and sewed tightly closed. 
‘And you need, too, one or more ball-peen 
hammers and possibly a plastic hammer. 
‘The sandbag supports the work and can be 
maneuvered to various shapes. 

Careful tapping can virtually erase dents, 
but in the case of plated work, they may be 
so deep that the plating wrinkles slightly. 
In this case there isn't much you can do 
except to polish the surface or file or sand 
off irregularities and have it replated. 

‘The loose copper bottom had a turned-up 
edge that had been soldered originally to a 
rim that was badly broken By careful 
heating so as not to melt the pewter, the 
remaining solder was removed and saved. 
‘A special pewter solder made by adding 
bismuth to lead-tin solder to lower the melt- 
ing point is often used, and it is well to add 
to it as much of the original solder as can 
be retrieved. 

After the edges of the open bottom were 
scraped bright, a strip of .005" by \” sheet 
brass was tinned on one surface and sol- 
dered around the opening to form a new rim, 
with the tinned side out. The bottom was 
fitted to it by tapping, and it was then 
heated carefully until the solder on the brass 
united with it. An acetylene-torch flame 
is best for this kind of work, and care must 
be taken to avoid overheating. 

Ordinary paste flux worked well on the 
pewter hinge of the other teapot. When the 
lid was resoldered to it, the heat was di- 
rected mostly on the hinge because it was 
of thicker stock. 
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Bolt-and-washer combinations are handy for qi 
repairs even in cooking vessels. 
bolts and metal and cork wash 
The washers are usually put on 


Kits containing 


Aluminum pieces such os coffee pots con be mended 
with ordinary sold used, but 
aluminum solder is better es a small 
torch is more efficient for heating than an iron. 


1d for soldering @ break in a 
ith silver alloy. For vewsels that hold 

rs containing lead should be 
evoided. Those with silver or copper are good. 
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SHOPMADE LEVEL ALIGNS RADIAL HOLES 


RUE radial holes can be drilled in cylin- 

drical and concave stock when a center 
level like the one shown here is used to 
align the work on the drill press. A hole is 
first spotted and prick-punched in the ordi- 
nary way. Then the work is set up in 
the drill press, the level pointer inserted 
in the punch mark, and the work rotated 
until the bubble is dead center. If the spin- 
dle of the drill press is plumb, accuracy is 
limited only by the care in spotting the bit 
and by the trueness of the arc of the work. 
Do not use the pointer for a punch. 

‘The level can be employed equally well 
on solid stock and pipe. It is also useful 
for setting up pulleys and the like in the 
shaper for cutting keyways. 

Ordinary 4” channel iron forms the frame 
and the pointer is turned from %” drill rod. 
‘The point should be turned or ground truly 
concentric with the stem, and it may be 
hardened, End holes in the frame reduce 
weight and provide convenient finger holds. 
A spirit level of the size shown can be pur- 
chased as a standard replacement part. The 


“FIT COLLAR’ 
OF Bey DIA. 
WIRE INTO 
GROOVES 


e® 


Ne-s2 nour 
Spione. 


UNTIL BUBBLE 
IN LEVEL IS 
‘CENTERED 
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method of mounting the spirit level on the 
frame permits easy change in the event it is 
broken, Two collars of 3/64” diameter wire 
keep the pointer from slipping out of the 
guide bushing, in which it should make a 
good push fit. 

All required machining can be done in a 
9” bench lathe. The dimensions are given 
in the drawing—HENRY J. MIEHLE. 


DRILL 3-H DIA HOLES "Me DIA HOLE 


HOLE NOT HOLE IS 
RADIAL RADIAL 
17 


TOOLMAKER’S CALIPERS can be made 
from scrap material on hand. The two 


shown are 3” and 4" sizes. Drill rod was 
used throughout except for the spring, which 
is flat spring steel, .030” stock for the 3” 
calipers and .050" for the 4”. 

Taper the legs to size with a file and 
emery cloth. This is simpler than turning 
so small a diameter. Make cuts for the bear- 
ing in the drill press with a drill ground 
flat, if a small end mill is not available. 
Drill the screw holes and file for clearance, 


IDEAS: 


and cut slots for the spring with a hacksaw 
and file. Countersink the screw-pin holes 
on both sides so the pin can be peened and 
filed flush with the legs. Thread the screw, 
and anneal, drill, and tap a small ball bear- 
ing to fit it. 

Bend the spring steel on round stock 
slightly smaller than the finished diameter; 
then file to shape and polish in the lathe. 
Twist wire around the spring to keep it 
from opening, heat to a cherry red, and 
quench in linseed or lard oil. Run the spring 
through the flame until the oil begins to 
burn. Then plunge again in the oil. Don't 


overheat during this drawing process; in- 
stead, draw the spring two or three times to 
get the right temper.—R. D, JENNINGS, JR, 


KEY TO DIMENSIONS 


Re Description Key 3" Size 4" Size 
a tee rae 
8 
3 18 
g FH 
i 
8 i 
¥ FH 
1 Pivot Ed EH 
% i 
e 2 
steve K i 
1 mut 4 "2 
zg i 
1 screw Bate! 
1 Spring 3 eo 
3; wh & 
2 she 


NOTE: All dimensions art Snlshed” siees. 


REAMING WITH A DRILL is sometimes 
necessary, especially when a sleeve like that 
shown in the drawing is to be made. Here 
a reamer would be blocked and only its 
tapered end could enter the hole. With 
drills, the hole was made a close push fit 
right to the bottom, the finish being com- 
parable to a reamed one. 

‘Three drills are usually sufficient. They 
must be accurately and sharply ground and 
preferably new. The first used should be 
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5/64” under final size, the second 1/64” un. 
dersize, and the last exact size. Run the last 
two at high speed and slow feed, using lard 
or cutting oil. On a lathe, center the hole 
carefully to run true.—A.R. PLAMBACK. 


qT IP” Gres 
) 
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A DRILL-PRESS VISE should be clamped to 
the table for certain precise drilling and 
milling operations. With many small vises, 
however, this cannot be done without plac- 
ing the clamps on top of the vise bed, where 
they are likely to restrict the movement of 
the movable jaw. The drawback can be 
avoided if slots are milled in both sides of 


STANDARD TAPERS can be turned quickly 
and accurately in the lathe with the com- 
pound rest. Chuck a machine reamer or 
similar tool having the desired taper with 
the small end toward the tailstock, and 
make sure the taper runs concentrically. 
Then mount an indicator in the tool post 
exactly on center, and adjust the compound 
rest until the indicator registers zero for 
the length of the taper. To bore tapered 
holes, mount the indexing taper with the 
small end toward the headstock—J. C. M. 


ON A WELDING TURNTABLE devised by 
Sidney L. Gilbert, an employee of the Lam- 
son Corporation, of Syracuse, N. Y., five 
tons of stacked plates can be rotated by 
hand to new positions for burning off edges 
to size. Work on plates too wide for the 


the vise, as at the left above, to provide 
suitable ‘surfaces on which the clamps can 
be tightened. 

In the photo at left, the vise is set up in 
the drill press for end-milling the clamping 
slots. At right, it is clamped to the table 
by means of bolts and large washers, ready 
for use.—J, C. MAGEE. 


machine had been slowed considerably by 
the need for using a crane to move them. 
‘The top of the turntable is shown tipped 
up at left below to reveal the simple re- 
volving mechanism. At right, plates stacked 
on it are being revolved to another edge. 
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By C. W. WOODSON 


'HE SOLE purpose of this metallic pork- 
er is to be a safe haven for your spare 
change until enough accumulates for a sav- 
ings bond. Another unusual lathe project 
is the paperweight piglet for your desk. 
Hard aluminum alloy is used for the coin 
bank—a short piece of tubing for the body, 
scraps of bar stock for the head and tail 
ends, and plate for the legs and base. The 
Paperweight is made entirely of bronze. 
Chuck a 214” length of 13/16” bronze 
bar stock and turn the head and snout of 
the paperweight, as in Fig. 1; then reverse 
the piece, turn the rear end, and (Fig. 2) 


drill and tap for a screw to hold the tail. 
Drill for rivets that hold on the ears; drill 
and tap also for fillister-head eye screws. 

‘The legs can be filed, but a neater fit can 
be had by turning small pieces of scrap to 
the exact body diameter. Both are mounted 
on the faceplate, as shown in Fig. 3. Bot- 
tom and sides are then filed square. Drill 
through the legs into the base for mount- 
ing screws; then drill and tap the body. 

‘A small spring may be used for the tail, 
or it may be made up by chucking a man- 
drel, clamping soft wire under one of the 
jaws, and winding as in Fig. 4. 

Machining of the coin bank is much the 
same except that the body, head, and rear 


COIN sLoT 33 wine 


PAPERWEIGHT 


ALUMINUM 


pleGy BANK sae 
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end are made in separate pieces. Turn the 
body to length, square the ends, drill for 
the coin slot (Fig. 5), and file the slot 
square. Shoulder the head for a tight fit, 
but make the rear an easy sliding fit for 
removal when $18.75 is banked. A 4-36 


serew through the body secures it. The 
necessity of removing the base first before 
removing the end may deter unauthorized 
entry. Bore the %” plate to body diameter 
and cut out the legs. All parts are shown 
in Fig. 6. 


JIG HOLDS STOCK UPRIGHT FOR END DRILLING 


MAKING holes in the ends of stock for dowel joints 
and the like becomes a foolproof operation with the use 
of a drill-press jig like that shown at right and in the 
drawing. The slotted board or bed is bolted to the drill- 
press table, which is tilted to its vertical position. An 


adjustable slide supports work of any 


length within the 


capacity of the machine. This may be up to 40” when 
the jig is used on a 
floor-model drill press. 


cuca Medias 


The sliding support 
is locked on the bed 


with a bolt and wing 
nut through the slot. 
Lugs on the support 


rest 


in the slot to 


keep the top of the 
support horizontal. 
The bed is attached to 


wane nuts! 
NO wasnens | th 


drill-press table 
with a bolt through 


one table slot, a T- 
block, a washer, and 
a wing nut, as shown 
in the lower photo. 
Work can be held 


by hand 


if the bit 


runs true. The table 


*” SLIDING 
SUPPORT 


may be tilted at an 
angle other than the 


vertical._FRANK 
HEGEMEYER. 
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ele * Spotlight 
or 
Your Photo Studio 


By CHARLES and BERTRAM BROWNOLD 


FTEN in portraiture and other photography 

in which special effects are desired, the con- 
centrated light of a spot is far easier to control 
than flood-lamp illumination. Such a spotlight 
for use as an auxiliary or a main light can be 
made at little cost. 

You will need a single plano-convex condenser 
Jens 415” to 5" in diameter or a Fresnel spotlight 
lens of the same size. Use with it about a 6” 
standard spherical photoflash reflector and a 500- 
watt T-20 projection bulb or projection-type in- 
candescent lamp. More than 500 watts would be 
dangerous on ordinary house wiring; less would 
not provide sufficient illumination. Also required 
are a porcelain screw-in lamp socket with bolt 
holes, some discarded ferrotype plate or similar 
sheet metal for the housing, and a stand, which 
may be obtained at a junk yard or built of wood 
or pipe. 

Determine the focal length of the lens and the 
point of principal focus of the reflector before be- 
ginning construction. The reflector and lamp are 
mounted on a carriage, as in Fig. 1, and this car- 
riage rides on two rods, as shown in Fig. 2. These 
rods and the housing must be long enough for the 
lamp to be moved back from the lens a distance 
equal to its focal length. 

‘One way of finding the focal length, if it is not 
known, is by mounting the lens in a temporary 
holder and moving cardboard back and forth on 
the flat side until images caught by the lens are 
projected sharp and clear on the cardboard. The 
focal length is the distance then measured be- 
tween the flat side of the lens and the cardboard. 

A spherical reflector has its principal focus at 
half the distance of its radius on a line from its 
center. This point can be determined by trial and 
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error, drawing sectors of known 
radius on cardboard, cutting them 
out, and fitting them to the con- 
cave side of the reflector. 

‘Mount the reflector at one end of 
the carriage and mount the socket 
in front of it so that the lamp nla- 
ment will be at the point of prin- 
cipal focus and its plane will be at 
right angles to the reflector radius. 
Accurate final adjustment can be 
made if the mounting lug of the re- 
flector and the bolt holes in the 
floor of the carriage are all slotted. 
‘The reflector can then be raised or 
lowered to center on the filament, 
and the socket can be moved 
slightly forward or backward. If 
the plane of the filament is not at 
the right angle when the lamp is 
screwed down to good electrical 
contact, this may be corrected by 
carefully prying up the center 
socket contact. 

‘Threaded ends on the carriage 
rods will permit holding the front 
and back panels with two nuts at each end 
of the two rods, Cut a circular hole in the 
front panel 1," less in diameter than the 
lens, and be sure to locate it so the exact 
center will be opposite the lamp filament. 
Place the lens with the flat side toward the 
lamp and mount it with a rim (Fig. 3) of 
suitable size cut from a tin can. The rim 
is held on with six tin-plate clips, formed 
as shown in the upper left corner of Fig. 6. 

Figure 2 shows a tube to receive an as- 
bestos-covered, heat-resistant electric cord 
for wiring to the socket. The tube is fas- 
tened to the bottom of the carriage with a 
U-bolt, A handle on the end facilitates 
focal adjustment when the spot is in use. 

From an old ferrotype plate or other sheet 
metal bend the top, one side, part of the 
other side, and half the bottom, as indicated 
in Fig. 4, where this portion of the housing 
is shown upside down. Drill ventilation 


ae 
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holes in the top and cover them with baffles, 
as shown, The remaining part of the hous- 
ing is made from another sheet and is also 
shown in Fig. 4, 

This part can be removed, as in Fig. 5, 
for changing lamps and the like. Machine 
screws are used to hold it in place, 

Holders for masks and filters may be 
made as in Fig. 6 and mounted in front of 
the lens. Obtain or build a suitable stand, 
and mount the spotlight by means of a 
U-shaped strap-iron bracket. 


——P HOO IDEA 


A TRIPOD HANDLE that will fold down 
out of the way while the tripod is being 
carried or after its tilting top has been ad- 
justed is a convenience that will delight any 
photographer. 

Saw the original handle in two about 1” 
from the tripod head, hinge it as indicated 
in the photos and drawing, and provide a 
locking sleeve that will hold the hinge rigid 
when the handle is used. File, saw, or mill 
the mating ends for a slot-and-tongue hinge, 
making sure that the part on the threaded 


ENLARGER EASELS 
for 5" by 7” and 8" 
by 10” prints can be 
made quickly from 
popular-size picture 
frames available at 
all dime stores. 
move the glass and 
cardboard backing, 
but leave the mount- 
ing nails in one side 
and end to hold the 
enlarging paper. The 
frame shown gives a 
4%" white border. 
Focus on ordinary 
paper; then put the 
red safe glass under 
the enlarger lens, in- 
sert print paper in the 
frame, and adjust as 
indicated by the red 
image.—H. F, LEEPER. 


end is in a vertical position when the handle 
is tightened to lock the tripod head. Coun- 
tersink the rivet holes so the rivet heads 
won't protrude. 

Shape the sleeve from metal and drill it 
to slide easily along the handle without ap- 
preciable play. If pipe or tubing fits, it can 
be used. Knurl the larger end for a grip if 
it is round or leave square or hexagonal 
stock the original shape. A grip may be 
built up on tubing by winding tightly with 
wire or stout cord.—W. E. B, 


Re- 


NONMARRING TRIPOD FEET 
that won't mark up polished floors 
and linoleum are made from or- 
dinary white rubber-headed 
tacks. If the tripod legs do not 
have holes to receive the tacks, 
drill them slightly smaller than 
the tacks. Worn-out rubber feet 
or sharpened nails that may have 
formed the feet originally should, 
of course, be removed with the 
aid of pliers.—Ep SHOLANDER. 
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DEVELOPING TANKS for use instead of trays are often 
improvised by amateurs who do their own developing. They 
usually use cans, battery cases, and other containers that 
conform closely to the size of popular negatives and permit 
the use of a minimum quantity of developer. A negative 
rack can be made for each container from orange-crate, 
cigar-box, or other thin 
‘wood. 

Build the racks as open- 
end boxes with dowels in 
the ends as film 
rators. Perforate the sides 
to increase circulation, but 
Keep the holes small so 
the liquid won't force the 
outer negatives against 
others during agitation. 

‘Use waterproof glue to 
assemble, and apply as- 
phaltum paint to protect 


the wood.—J. Moprocn. 
HOMEMADE FILTERS for box cameras and others 
= not readily fitted with commercial filters can be 
( made from yellow, orange, red, and green sheets of 
{ cellulose acetate. Make mounting rings, by wind- 
NW ing glue-spread strips of drawing paper on a form. 
N Glue colored gelatin to the ring, trim it, and hold 
it near a flame until it becomes taut. Filters help 
Tam away in obtaining contrasts, showing clouds, and the 
Seen like.—H. A. THOMAS, JR. 


GIANT TELEPHOTO LENS DEVELOPED FOR AERIAL PHOTOGRAPHY 


WitH twice the focal length of the customary eum 
24” £/6 telephoto lens, a new 48” £/6.3 lens built = 

by Eastman Kodak Company for the Army Air 
Forces makes objects photographed from a given 

height appear twice as big. A warming device pre- 

vents shrinkage of the mount at low temperatures. 


PROJECTOR FOR 2" BY 2” SLIDES 


INTERCHANGEABLE 
£/4.5 and £/4.8 lenses 
of 314", 5", and 714" 
focal lengths may be 
used with a slide pro- 
jector announced by 
Bell and Howell Com- 
pany, of Chicago. It 
uses a 500, 700, or 
1,000-watt lamp on 
ordinary A.C. and D.C. 
lines. An automatic 
cooling fan operates 
constantly when cur- 
rent is on. 
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Negative File with Built-in Viewer 


By FRANK McCARTY 


ANY an amateur photographer takes 
excellent negatives with his camera, 
develops and prints them, and then—if he 
is like me—stores them away any old place 
and promptly loses track of them. When 
the occasion arises and he wants extra 
prints or would like to try some new pet 
scheme of enlarging, he wastes an entire 
evening thumbing for strayed negatives 
through old envelopes, desk drawers, the 
pages of old books, and other odd places. 
If he is again like me, he will find a filing 
cabinet like the one shown here just the 
place to keep all his negatives in orderly 


Negotives in glass 


retouching. Electrical equipment includ 


1e envelopes are filed in drawers, as at left. Center, the 
@ standard socket, cord cons 


array. The four filing drawers will hold up 
to 2,000 negatives in alphabetical or other 
arrangement. And in addition there is a 
built-in illuminated viewer with an extra 
drawer for retouching equipment to make 
it easy to scrutinize and work on negatives 
the moment they are selected. Occasional 
use of the viewer provides enough heat to 
keep the filed negatives dry and to prevent 
mildew in damp weather, 

‘The cabinet shown was built of 15” clear 
pine, though whitewood or other stock would 
have served as well. Drawer dimensions 
were chosen to accommodate 214” by 3%” 
negatives and, of course, may be changed 
to suit the size film you use. An adjustable 
dummy back that is a free-sliding fit in each 
drawer holds the negatives upright when 
drawers aren't filled to capacity. 

Make the viewer as a separate unit so it 
can be pulled out like the drawers and used 
away from the cabinet if more convenient 
for retouching. A 5” by 7” sheet of opal or 
ground glass is fastened to the sloping front 
by wooden cleats at the top and bottom. 
The two screws through the top cleat also 
hold two curved lengths of clock spring with 
washers to hold negatives down when re- 
touching is being done. 

Electrical equipment is standard, consist- 
ing of a light socket, cord connector, toggle 
switch, and convenient length of cord. Half 
of the connector is clamped in the back of 
the viewer and wired to the socket through 
the switch installed at the front. ‘The other 
half is attached to the cord, which may be 
plugged in at any house outlet. A 25-watt 
bulb should provide sufficient {illumination 


yer can be removed for 


tor, and toggle switch, right. 


186 


POPULAR SCIENCE 


even when the viewer is used in a brightly 
lighted room. 

In clamping the cord connector in the 
back of the viewer, first screw down at the 
back a solid piece of wood and locate the 
hole through a similar hole in the back of 
the cabinet so the two will line up and the 


fixed connector half will project through. 
The screwed-down piece is then removed, 
the hole is bored, and the piece is sawed in 
half through the hole, as indicated in the 
drawing. Its lower half is then reinstalled 
permanently, the connector half put in place, 
and the top screwed down as a clamp, 


ILLUMINATED RACK SILHOUETTES PHOTOGRAPHIC DODGERS IN DARKROOM 


STANDING out against a lighted red glass, 
dodgers are quickly selected from this dark- 
room rack. The glass, backed with red 
paper or coated with enamel, is set into a 
frame carrying three notched sticks that 
support the dodgers. It is illuminated by a 
10-watt bulb in a box behind it. 

Rabbet the frame to take the glass and 


evCiTI 
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rabbet the ends of the sides to fit the hori- 
zontal rails. Attach the light box to the 
frame with an angle iron screwed to each 
side, and hang the piece on the wall. 

Dodgers may be made of %%" plywood 
beveled at the edges. Bend the ends of wire 
handles 90 deg., bore and groove the dodgers 
to receive them, and cement.—E. M. L, 
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AN YO 
THESE PICTURES? 


this page. 
‘on each print. 
addressed 
if it is available, am 
tribution to the Curious: 


at 


DENSE FOG IN MANEUVERS at Bristol, 
England, and the camera tilted upward at 
an angle provided this shadow shot of two 
G.L's leaping high over an obstacle. It was 
taken by Pfc. Jack L. Kincaid with a shut- 
ter speed of 1/175th second and a lens aper- 
ture of £/3.5. 


A CIGARETTE SMOKER’S DREAM. This 
“city of cigarettes” is a table-top photo- 
graphic project of Robert Scott, of Salts- 
burg, Pa. Maybe he could have blown smoke 
rings for the background clouds, but he 
used balls of cotton effectively. 
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WHEN A TRUCK SITS DOWN, something 
is bound to happen if anything is in the 
way. In this instance, the truck was going 
up a hill and hit a hole in the road. Its 
dumping mechanism was jarred loose, caus- 
ing its load of cement to shift toward the 
back, and upending was the result. The 
poor car that serves as an unwilling chair 
was following innocently behind. Dudley E. 
Barker, of Carmel, N. ¥., wasn't driving 
either the car or the truck. He just hap- 
pened by in time to snap the photo. 


GHOSTS PLAY ON ICE in the photo above. 
It's of table-top dimensions, though the fig- 
ures look ominously large, but there’s no 
posing there. Wava Geiger, of Michigan 
City, Ind., spotted the eerie scene while she 
was on a Lake Michigan pier. Wind-blown 
rain and spray froze on short wires, twigs, 
and other small debris to fashion the weird 
forms. The foreground is just a sheet of ice, 
and the bleak and somber background is 
merely the dull winter sky. 
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MAGIC WOU CAN MAKE 


By George Barr 


IF YOU’RE GOOD AT DODGING while 
you do your explaining, you can try this 
one with a big nail hacksawed in two, 
drilled, and fitted with projecting needle 
points. Stick the needle points in a chair 
seat or table—not one that needle pricks 
will harm—and call the owner's atten- 
tion to the nail “someone has driven 
through.” You also may have to do some 
dodging after you explain! 
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TAKE THE RING off 

the cord in the puzzle 

shown at left, and you 

will have solved the 

granddaddy of all 

string puzzles. Try 

building it before you 

read the solution and 

see how long it takes 

you to get the ring 

off You'll understand 

why it can cause such anguish! Be sure 
to bevel all holes and shellac and wax 
the wood. 

Here's how the puzzle’s worked: Pass 
the looped end of the long middle cord 
through hole No. 1, slip it over the but- 
ton there, and draw it back through the 
hole, Repeat for holes Nos 2, 3, and 4, 
and the loop will then be outside all the 
cords. Don’t let the cords tangle, 


‘SLIP OVER UPPER ARM —“"f 


SPeLAsTic s*LONG 


RUBBER BALL 2bi DIA. 


HALT YOUR PULSE at will and watch 
your friends—or your doctor—gasp! It's 
best done with a little showmanship— 
and a small rubber ball held by a harness 
under your armpit. Hard pressure does 
the trick. Inject the showmanship by 
bringing up the subject of Indian mystics 
and suspended animation. Assert that 
you, too, can stop your pulse, and then 
have someone count it, moving a finger 
or pencil up and down as he does. 


WITHOUT BENEFIT OF PLIERS or a 
hacksaw, the ring really can be removed 
from this curious wire arrangement. As 
shown at left, it is simply pulled to the 
top of the V, and one of the stirrups is 
pushed through it. Make all parts in- 
cluding the ring from stiff coat-hanger 
wire. Assemble the stirrups on the bar, 
and then loop the bar ends. Rub the wire 
smooth with steel wool and wax it well. 
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The history of the microphone is 
closely linked to the story of broad- 
casting. A series of fas 
periments will show you how radio 
developed its high-fidelity ears. 


ating ex- 


By TRACY DIERS 


JUNE 19, 1878, a routine perform- 
ance of Donizetti's opera “Don Pas- 
quale" was given in the Swiss town 

of Bellinzona. Neither the date nor the 
event would be remembered had it not been 
for a telegraphic engineer named Patocchi. 

Patocchi installed a newly invented 
Hughes microphone on the stage and sev- 
eral Bell telephone receivers in another part 
of the building. Thus “Don Pasquale” be- 
came the first broadcast opera and Patocchi 
the first studio engineer. There was no 
sponsor. 

Since then science has devoted much ef- 
fort toward developing a microphone that 
would reproduce all it heard. You can get 
an idea of the difficulties if you build and 
study some experimental “mikes.” 

Every microphone performs one basic job 
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—the conversion of sound energy into elec- 
trical energy. David Edward Hughes stum- 
bled on his microphone while experimenting 
with imperfect electrical contacts. You can 
duplicate his experiment by hooking up 
three large iron’nails as shown in Figs. 1 
and 2. Two are tacked down tight on a 14” 
by 3” by 5” block of wood and hooked in 
circuit. The third merely lies across the 
other two. Small strips of sponge rubber 
insulate the mike from the table. 

When there is no sound to strike in waves, 
a smooth flow of current circulates; but 
sound waves shake the loose nail, and this 
varies the resistance of the contacts, inter- 
rupting the current flow and causing sound 
in the headphones. 

Low-resistance headphones are best. A 
long line may be used. By listening to a 
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metronome, you can adjust 
the cross nail until it is in 
a sensitive spot and repro- 
duces speech understand- 
ably. 

Many unstable-contact 
microphones were devel- 
oped. One with a loose car- 
bon rod (Fig. 3) was used 
for the “Don Pasquale” 
‘broadcast. It would be use- 
less in radio. One blast 
from a symphony orchestra, 
and you had to readjust it 
to a sensitive position. 

A microphone employing a button con- 
taining carbon granules was invented by 
Edison in 1876, You can make one with a 
14” by 5” by 5” wood block having a hole 
over which you cement a diaphragm from a 
headphone or a 3” iron diaphragm no thick- 
er than .006”, Have the hole 1%” in diam- 
eter for a 2%" headphone diaphragm or 
214” for the 3” diaphragm. 

Solder No. 30 wire to the diaphragm and 
solder wire to the top of a metal screw cap 
from a solvent can or ketchup bottle. Half 
fill the cap, or “button,” with microphone- 
carbon granules or crushed battery carbon 
and cement it to the diaphragm with a paper 
washer under it for insulation, as in Fig. 4. 
‘The hookup is shown in Fig. 5. 

Normally current flows smoothly through 
the carbon and headphone, but the pressure 
of sound waves on the diaphragm presses 
and releases the granules, changing resist- 
ance and the current flow to the headphone 
and thus producing sound. 

‘There are disadvantages, as you will find 
if you listen to the continuous hiss of the 
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granules in a quiet room. Note, too, how 
they react to different letters in the alpha- 
bet. Such a mike is erratic at various fre- 
quencies and is hardly of high fidelity. Held 
in different positions, it varies in sensitivity, 
and frequently its granules pack. But in spite 
of drawbacks, the carbon mike has reached 
a good stage of development in telephon: 
walkie-talkies, and tank and plane radios. 

‘The double-button carbon mike, having 
buttons on opposite sides of the diaphragm, 
saw us through the early days of broadcast- 
ing. It was connected through a center- 
tapped input transformer. Finally the de- 
mand for a higher-fidelity mike tough 
enough to stand a little manhandling re- 
sulted in the condenser microphone. And 
from it radio got its first high-fidelity ears. 

You can build a condenser mike from 
scrap items. Cut a 214" diameter hole in a 
1%" by 5” by 5” piece of wood and sand one 
face smooth. Cover the hole on the sanded 
face with a 4” square of thin tin foil or 
aluminum foil, as in Fig. 6, inserting a 6” 
length of No. 30 wire under the foil for a 


® 


Lock OF WOOD 


SOLOERED CONNECTION 


Barreny 
7 (alg vOUTS FOR. 
‘5-OHM PHONES: 
22h voLrs FoR 
‘BABI PHONES 


191 


connection, Cut a 214” hole in a thin sheet 
of paper 5” square, lay it on the foil, and 
put on top of that an absolutely flat 44,” by 
5” by 5” sheet of aluminum or brass in 
which two or three 1" holes have been 
drilled near the center. Clamp the pieces, 
as in Fig. 7, and the mike is ready for action 
(Fig. 8), The wiring diagram is shown in 
Fig. 9. 

Since the output will be too low for head- 
phones, connect the condenser mike directly 
to an amplifier by means of the ungrounded 
mike lead. The phonograph input of a radio 
may be used if it has sufficient stages of 
amplification, but a high-gain audio ampli- 
fier is more satisfactory. 

‘The required 180 volts for charging the 
mike is obtained with least hum from sepa- 
rate batteries. If voltage must be taken 
from the amplifier power supply itself, tap 
the voltage divider at the 180-volt point or, 
if there is no divider, tap at the filtered 
high-voltage point with a resistance in series 
to drop the voltage to 180. A separate small 
B eliminator can also be used. The foil 
diaphragm and backplate act as the plates 
of a condenser. Pressure from sound waves 
moves the diaphragm and changes the ca- 
pacity of the condenser, producing across 
the 1-megohm resistor a voltage that is fed 
into the grid of the first amplifying stage. 
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Condenser mikes were essential to radio 
and talkies for years. Their chief disad- 
vantage was the need of a small amplifier 
tagging along or in the same case. Then a 
fact that had been known for 100 years was 
utilized to make a microphone that was 
light in weight, was high in fidelity, and 
could be separated from the amplifier—the 
dynamic mike. 

You can build a moving-coil dynamic 
microphone on a 15" by 5” by 5” block of 
wood having a hole 2%)” in diameter. Ce- 
ment a very thin iron or mica diaphragm 
over the hole, and then to the center of the 
diaphragm cement a voice coil. Use a coil 
from an old dynamic speaker or make one 
with No. 36 enameled wire wound in one 
layer for %” around the circumference of a 
light paper form 1” in diameter. Bring out 
the ends of the wire to the terminals on the 
board (Fig. 10). 

Use two small permanent horseshoe mag- 
nets to surround the coil with a strong mag- 
netic field, attaching each with a screw 
passed through 1,” wood shims, as in Fig. 
11, so that the magnet does not touch the 
diaphragm. Opposite poles face each other 
so the field flows through the coil. 

An amplifier makes audible the sounds 
picked up. But since the impedance (A.C. 
resistance) of the voice coil is very low, 
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couple the mike to the amplifier through a 
matching transformer, such as a push-pull 
output transformer, as shown in Fig. 12. 
When sound waves strike the diaphragm, 
the coil moves in the magnetic field. A tiny 
voltage is thus induced in the coil and flows 
into the transformer. A secondary voltage 
is induced in the other side of the trans- 
former, and this enters the amplifier. 

Modern dynamic mikes reproduce sounds 
ranging from 35 to 10,000 cycles per second 
and are still widely used. 

Another type, a ribbon or velocity mike, 
is operated by changes in the velocity of the 
surrounding air instead of by pressure. In 
contrast to the diaphragm, which tends to 
resist sound waves, the ribbon is so light it 
bobs up and down as the waves approach 
and offers so little resistance that they pass 
on unaltered. 

To make a ribbon microphone, cut a 7/16” 
by 4%” slot in a \” by 3” by 9” piece of 
plywood and screw a 1” by 414” angle iron 
at each edge of the slot. The ribbon may be 
very thin aluminum foil—the thinner the 
better. Cut a strip 4” wide and 514” in 
length and corrugate it by pressing it 
against a piece of corrugated cardboard. 
‘Then suspend it over the slot by a screw at 
each end, as shown in Fig. 13. Place horse- 
shoe magnets at the ends with polarities ar- 
ranged for attraction. Connections to the 
ribbon are made through the screws. 

Hook a transformer between the mike and 
amplifier (Fig. 14). Any transformer hav- 
ing 2 ohms or less impedance on one side 
and 2,000 ohms or more on the other works 
well. Turn the amplifier gain up high and 
test the mike. The velocity of sounds in the 
vicinity starts a slight motion in the ribbon, 
and since the motion is in a strong field, 
voltage is generated and current flows to 
the transformer. 

Your ribbon mike will work whether you 
speak in front of or behind it, but if you 
move a sound producer such as a music box 
or bell around it, as in Fig. 15, you will 
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find spots of greater and less sensitivity. 
Figure 16 shows the field of sensitivity of 
a typical ribbon mike. 

If you could cut off one of the loops in 
Fig. 16, you would have a directional mike 
that would “select” sound from a given 
area. This is done with a cardioid mike 
(named for the shape of the field, as shown 
in Fig. 17) which usually combines in one 
housing a ribbon mike and a dynamic mike, 
the latter “phased” to cancel one loop. 
Opera is broadcast by such a cardioid mike 
with the live side facing the performers. 

‘A very new addition is the crystal mike, 
depending for its operation on what is 
known as the piezoelectric effect. When a 

* crystal held between metal plates vibrates 
under slight pressure, a measurable voltage 
is produced in it. You can make the ac- 
tive element, a crystal sound cell. 

‘Make a supersaturated solution by dis- 
solving 6 oz. Rochelle salt in 4 oz. water 
at about 200 deg. F. As the solution cools 
slowly, crystals about 4” long form. When 
one resembles that in Fig. 18, remove it and 
let it dry. This is your seed crystal. 

Bring 16 oz. water to the boiling point, 
dissolve in it as much Rochelle salt as can 
be held in solution, and let it cool slowly, 
being sure to keep out dust. Then hang the 
seed crystal in the solution on a thread. 
Growth takes place in a few hours. Remove 


the crystal when it measures about 1” in 
any direction, and put it in alcohol for 24 
hours. If your first attempt doesn’t turn 
out well, try again. 

‘Make a sound cell by wrapping a 1," 
strip of tin foil around a perimeter of the 
crystal and clamping any two opposite 
surfaces between two metal plates, as in 
Fig. 19; then hook the cell to the amplifier 
as shown in Fig. 20. Move the crystal to a 
different position in the holder if it doesn’t 
show good sensitivity at first. 

There are two types of crystal mikes. 
In one, two small plates of Rochelle salt 
are cemented together to make a “bimorph” 
unit of extreme fidelity that will respond to 
from 30 to 20,000 cycles a second. The pres- 
sure of sound waves causes the flat crystal 
plates to generate voltage. A more popu- 
lar, cheaper type has a diaphragm con- 
nected to a light driving rod that transmits 
the pressures to the bimorph unit. 

“Don Pasquale” is still very much alive, 
but the methods of broadcasting it have 
changed greatly. Instead of simple rods 
delicately adjusted, we now have slick 
chromium-plated cardioid mikes with direc- 
tional selectivity and high fidelity. Such 
innovations as frequency modulation have 
put Mr. Mike on the spot, but moving coils, 
vibrating ribbons, and ‘sensitive crystals 
have met the challenge. 
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ODD ANTICS OF MICROWAVES, those 
tiny electromagnetic waves sandwiched be- 
tween broadcast frequencies and heat and 
light, are demonstrated at the Polytechnic 
Institute of Brooklyn with equipment like 
that in the photos above and at right. 
‘Transmission is from antennas 1” to 2” 
high. 

Radarlike action is shown by beaming 
microwaves across an auditorium from a 
parabolic reflector to a sheet of metal off 
which they bounce to be picked up by 
receiver. They can also be deflected by a 
hand in the path of the beam. 

Microwaves can be passed through 24’ of 
4” tubing with practically undiminished 
power even when there is an elbow joint in 
the pipe. If a length of 114” tubing is added, 
no signal will come through, unless the nar- 
rower section is filled with a paraffin rod. 
Microwaves can also be shown to be capable 
of polarization like light waves. 


LACQUER PROTECTS RADIOS and other 
communication equipment in the tropics 
from moisture condensation and fungus. 
Such parts as open electric contacts, re- 
lays, variable capacitors, and selenium rec- 
tifiers, on which the protective coating 
would affect operation, are masked by 
paper, cloth, and metal jigs after the equip- 
ment has first been thoroughly cleaned. 
‘The equipment is then baked to remove 
moisture in an infrared-lamp plywood cabi- 
net developed by the U.S. Signal Corps at 
the Holabird Signal Depot. A special lacquer 
or special varnish is next applied by brush- 
ing, dipping, or spraying with two coats, 
care being taken to cover all unmasked 
parts, and the masking is then removed. 
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Microwave radio signals ore beamed by a para- 
bolic reflector, left above. The source of the signals 
is tiny antenna in front. A horn, just ace, 

i nals ond has an adjustable 
tuning mechanism. Below, miniature antennas used 
to study the radiation pattern of antenna groups. 
Broadcast directions con be deter ith them. 
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RADIO SERVICING nT, 


WEAK RADIO TUBES often show new signs of life when sub- 
jected to the healing effects of heat. You may have noticed 
that tubes that were relegated to the spare-parts shelf for a 
“rest” worked perfectly a year or so later. Heat merely 
speeds up this self-healing process. To reactivate tubes hav- 
ing no defects other than low electron emission, place them in 
a tray or shallow pan and bake them for four to five hours in 
an oven that is kept between 350 and 400 deg. F. Allow the 
tubes to cool in the oven, and test them after they are cool. 
Some tubes will show no improvement until they have been 
in operation for a few hours, The process is usable only on 
tubes with oxide-coated cathodes, but this class embraces 
practically all modern receiving tubes. No tube can be suc- 
cessfully reactivated more than once, so those so treated 
should be plainly marked.—W. H, BLANKMEYER. 


SPAGHETTI with nail-pol- 
ish “sauce” doesn't make 
a very appetizing dish, but | ryeewarrer- 
your radio won't be able | “!®80MSAN sonnen 
to tell the difference. If mare 
you have trouble obtain- 
ing spaghetti tubing, use | yorcy 
ordinary soda-pop straws. |10<\cAR 
After fitting the straw | °°~’ oat 


around the wire, cover it 


with nail polish or shellac. 
Be sure te apply the latter DIAL CORD won't snarl up in a 


generously around the See itd Aas 
ends to prevent slipping. shown above. Drill a hole about 
%" diameter in the upper part 
of a typewriter-ribbon can and 
cut a corresponding notch in the 
lower piece. Cement a small 
rubber patch over the hole, and 
when the cement has dried, 
punch a pinhole and draw the 
cord through. The patch acts 
to prevent the cord from slip- 
ping back inside—R. P. TURNER. 
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FROZEN MUSIC used to 
be a constant cold-weath- 
er problem because our 
automatic phonograph, lo- 
cated next to an outside 
wall, refused to warm up. 

We gave our sluggish 
turntable a boost by 
mounting a 5,000-ohm re- 
sistor in a space between 
the motor and record- 
changer mechanism. A 
separate cord and plug 
assembly, which can be 
removed in the spring, 
connects with the 115-volt 
line. The heat dissipated 
by the resistor keeps the 
phonograph at operating 
temperature. Power con- 


sumption, even under col 
tinuous operation, is le 
than two kilowatt-hours a 
month.—W. ALLPHIN. 


BURNED FINGERS some- 
times result when tubes 
that have become uncom- 
fortably hot are removed 
or switched around. Rec- 
tifiers, power-output tubes, 
and high-current  televi- 
sion amplifiers such as the 
6AC7 shown often dissi- 
pate enough watts to be- 
come painful to the touch, 
A pair of rubber finger- 
tips of the sort used by 
many bank tellers will 
protect your fingers 
against heat, and will pro- 
vide a safe and sure grip 
on the tube as well—G. S, 
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TWO-WAY PUSH BUTTON ON DOORBELL IDENTIFIES YOUR CALLERS 


IF THERE are times when you'd rather not 
answer the door to casual callers or sales- 
men, but don't want to miss a visit from a 
friend, try this novel doorbell circuit. When 
the button is pushed, it rings the usual sig- 
nal. But those you let in on the secret will 
pull the button, sounding a special bell or 
buzzer and so identifying themselves. 


CLOCK WIRED TO REFRIGERATOR 
RECORDS RUNNING TIME 


HAVE you ever wanted to know how long 
your refrigerator or oil burner runs in a 
day? A self-starting electric clock will tell 
you. 

Take the cover off the control ‘switch, 
connect one clock lead with an insulated 
clip to the terminal on the load side of the 
switch, and connect the other to the un- 
broken side of the incoming line. Whatever 
time lapse the clock indicates will be the 
total time the mechanism ran.—H. F. L. 


METAL CLIP FROM COFFEE BAG 
KEEPS WIRE COILED NEATLY 


LONG coils of wire or lamp extension cord 
can be held neatly in place and kept from 
kinking by the use of one or more simple 
clips as shown above. The metal closing 
strips attached to the tops of coffee bags 
are excellent for the purpose—H. K. 
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The push button must have a metal shell. 
Its button must be of an insulating material. 
Drill a hole in the spring contact and screw 
the button to it. Bend the contact to the 
shape shown in the drawing. Connect the 
lead from the current source to the spring, 
and the one from the extra bell or buzzer to 
the outer shell.—WILLIAM RIEDERICH. 


SPARE BULB CAN BE CARRIED 
IN FLASHLIGHT END CAP 


WHEN a flashlight must be depended on, 
it is wise to have a spare bulb handy in 
case one burns out. An extra bulb, wrapped 
in paper and cord to prevent breakage, can 
be held under the end-cap spring.—H. F. L. 
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A TASK FOR THE 


By KENNETH M. SWEZEY 


NLY a: few years ago, when all cloth 

consisted of natural fibers colored with 
natural dyes, cleaning was chiefly a matter 
of sufficient soap and water, backed up by 
elbow grease; and spots were attacked with 
rule-of-thumb measures, often generations 
old, 

Today, however, an ever-widening array 
of rayons, nylons, and other synthetic fibers, 
and man-made dyes of every imaginable hue 
and chemical composition, have raised tex- 
tile cleaning to a scientific industry. Or- 
ganic solvents have taken the place of soap 
and water on many fabrics. Workers in 
spot-removal rooms of the bigger cleaning 
plants have become textile experts and 
chemists. 

Several organizations of cleaners and 
dyers maintain laboratories where scientists 
are searching constantly for better methods 
of cleaning fabrics. The processes and pro- 
cedures they have evolved are recorded in a 
series of excellent manuals. 

Although you would need one of these 
books, plus considerable experience, to han- 
die many of the problems that confront the 
professional cleaner, you can begin explor- 
ing this subject by using only the chemicais 
that you probably already have on hand. 

Before treating textiles with chemicals, 
however, you should first learn what the 
common ones can and cannot tolerate. 

A simple experiment will show the gen- 
eral reaction of vegetable and animal fibers 
to mineral acids and strong alkalies. Vege- 


1 Dye-spofted, white cloth is about to be cleaned 
by dipping into a potessium permanganate solution. 
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table fibers include cotton, linen, and ordi- 
nary regenerated cellulose rayon. Animal 
fibers include wool, silk, and hair. 

Suspend strips of cotton and woolen cloth 
beside each other in a glass containing a 10- 
percent solution of sodium hydroxide, and 
hang a similar pair of strips in a warm 
solution of dilute sulphuric acid. Examine 
the strips after half an hour. You will find 
that the sodium hydroxide has disintegrated 
the wool, while the acid has eaten away, or 
at least badly weakened, the cotton. The 
other strips of wool and cotton are scarcely 
affected by the solutions. 

Here, then, is striking proof that woolens 
never should be placed in water containing 
strongly alkaline washing powders (made 
up of such constituents as sodium carbonate 
and trisodium phosphate) and why mineral 
acids should be kept well away from cot- 
ton fabrics. 

Acetone is an excellent solvent for paints 
and lacquers on almost all textile materials, 
but cleaning chemists will warn you never 
to use it on acetate rayon, or celanese. Put 
acetone on this variety of rayon—and that's 
the end of the rayon. It dissolves in this 
liquid as readily as sugar does in water. 
You can easily identify acetate rayon by 
burning the end of a small sample. It 
melts as it burns, leaving a hard, easily 
recognized knob o! 

Colored textiles admittedly are the most 
difficult to tamper with, for a solvent or a 
bleach that will remove a stain on such 
material may often remove or alter the 
color of the original dye as well. 

One form of coloration change in a dyed 


the solution colors the cloth « deep 


2. Howe. 
making it appear completely hopeless. 


purpl 


material comes from an alteration in the 
chemical nature of the dye. Basic dyes, for 
instance, often change color when touched 
with a weak acid such as might derive from 
fruit juice or fresh perspiration. 

A red basic dyestuff, known as “Congo 
red,” gives a startling example. Touched 
with acid, this red dye turns a vivid blue. 

This often occurs, and the owner of the 
affected garment throws it away. But there 
is no need to do so, for the color can be 
changed back to red merely by rinsing out 
the acid and neutralizing the spot with a 
weak alkali, one commonly used for this 
purpose being ammonia. 

Acid dyes that have changed color by 
contact with alkalies often can be restored 
in a similar manner by rinsing and treating 
with 28-percent acetic acid. Provided that 
they do not affect the dye, acetic acid and 
ammonia (as a weak acid and alkali re- 
spectively) may be used on virtually all tex- 
tile materials. 

Spots or stains on white material gen- 
erally are removed by employing one or all 
of the following three methods: 

1. Solution in a solvent. 

2. Absorption of a fresh stain by a finely 
powdered substance. 

3. A reaction which bleaches the stain. 

In selecting a solvent, a knowledge of 
chemistry is highly important. To pick the 
right one you must know not only the 
nature of the spot but what chemical agent 
will dissolve it. 

Plain water will wash out such things as 
blood, sugar, and animal glue. Greases and 
other substances such as candle wax, chew- 


3 But rinse the cloth, dip into oxalic acid, and 
it's snow white again! Oxidation did the job. 


NOVEMBER, 1945 


199 


ion with the aid of a dry 
powder frequently makes cleaning easier. Ordinary 
fed cholt is excellent for this purpote. 


ing gum, adhesive tape, and shoe polish re- 
quire an organic solvent. Carbon tetra- 
chloride and benzol are two such solvents. 
Remember that benzol is highly inflam- 
mable. Carbon tetrachloride, however, does 
not burn at all, and, because of this quality, 
is one of the most common of the fluids em- 
ployed in dry cleaning. 

Paint varies in its composition, but clean- 
ing’ chemists have developed a formula for 
what they call a general paint remover. It 
consists of equal parts of benzol, carbon 
tetrachloride, and amyl acetate (banana 
oil). ‘The first two ingredients remove ordi- 
nary paints, while the last takes care of 
lacquers. If the amyl acetate is pure, this 
formula may be used for all textiles. Im- 
pure amyl acetate may damage acetate 
rayon, 

Absorption often may be used effectively 
on fresh stains, reducing the color and mak- 
ing final cleaning easier. This procedure 
consists of moistening the spot with water 
and spreading a powder over it. Part of the 
material causing the stain then is absorbed 
by the powder. Precipitated chalk is ex- 
cellent for this purpose. 

Reactions which bleach stains either give 
oxygen to the compound causing the stain 
or take oxygen from it. In either case the 
compound is changed from a colored to a 
colorless one. 

Ordinary hydrogen peroxide and sodium 
hypochlorite (Javelle water, Chlorox, and 
the like) are the most common of the oxi- 
dizing bleaches now used. Stains from fruit 
Juices, coffee, tea, and slight scorching gen- 
erally respond to bleaching with peroxide 
of the three percent drugstore variety. 

Sodium hypochlorite solution is much fast- 
er than hydrogen peroxide, but it should be 
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Tobacco stains can be removed from the finger 
swabbing with a two percent solution of potassium 
permanganate, then a sodium bisulphite solution, 


used only on cotton, linen, or synthetic cel- 
lulose fibers. A little acetic acid added to the 
solution will make sodium hypochlorite work 
even faster by liberating chlorine. When 
sodium hypochlorite is used the area later 
should be treated with an “anti-chlor,” or 
chlorine remover. This can be a solution of 
sodium bisulphite, acetic acid, or ordinary 
photographic hypo. 

As previously stated, sodium hypochlorite 
is a faster oxidizing agent than hydrogen 
peroxide. You can determine their relative 
speeds by adding a little to separate con- 
tainers of dilute ink or dye and timing the 
reaction. 

Potassium permanganate, however, is by 
far the strongest and fastest of the oxidiz- 
ing agents—so strong and fast, in fact, that 
it is rarely used except on the most obsti- 
nate spots. Strangely enough, the one or 
two-percent solution employed for bleaching 
is a deep purple color, often far more con- 
spicuous than the spot it helps to remove. 

Pour a little of the solution into a shal- 
low container, such as a saucer, and im- 
merse in it a bit of white cloth spotted with 
ink or dye. Remove the cloth after a few 
seconds—and it is all stained purple. If 
you now dip the cloth in a 10-percent solu- 
tion of oxalic acid (poison!) or of sodium 
bisulphite, however, both the permanganate 
and the original stain will disappear. The 
cloth is left whiter than before. 

Sodium bisulphite or oxalic acid some- 
times is used alone to remove the color from 
stains, for each acts as a reducing agent— 
a substance which robs oxygen from the 
colored compound. If cleaners find they 
can’t remove a stain by oxidizing it, they 
try reducing it. Between the two, the stain 
generally disappears. 
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Glass Motor Shows 
the Principle of 


Jet Propulsion 


‘WuiRrtep rapidly by the reaction of 
steam pouring vigorously from a tiny 
nozzle, the rotor of this easily assem- 
bled laboratory device strikingly il- 
lustrates the principle of jet propul- 
sion, The rotor is formed from glass 
tubing. Steam is produced by boiling 
water in the flask. 

‘Two sizes of glass tubing are re- 
quired, one of which will just fit inside 
the other. From the larger size cut a 
Piece long enough to project som 
what beyond the top and bottom 
of a rubber stopper fitted loosely in 
the flask. Heat the smaller tubing in 
a Bunsen burner and bend it the shape 
shown for the rotor. The nozzle 
should form an angle of about 45 deg. 
with the horizontal arm of the rotor. 
It may be necessary to experiment to 
get the size of the drawn- 
out nozzle just right. 

Cut two washers from 
rubber connector tubing << 
and adjust them on the 
straight portion of the rotor 
so they hold it in place in 
the larger tubing or bush- 
ing. Allow a total play of 
about %” between the 
washers and the ends of 
the sleeve. It is best to sup- 
port the flask at the neck, 
for otherwise the whirling 
rotor may overturn it. For 
safety, keep the flame low 
in order to generate steam 
slowly.—MARTIN MEYER. 


Rotating vigorously in the manner of the 
familiar lawn sprinkler, the steam-driven 
device above illustrates the principle of 
jet propulsion. At the left, note how the 
rotor was bent to shope from glass tubing. 


EXTRA RING STANDS FOR YOUR HOME LABORATORY 


| SERVICEABLE ring stands can be constructed with wooden 
bases and uprights of %” iron or steel rods. Solid curtain 

L sgmeraL poo rods will do. ‘The stands will be strong enough for most pur- 

poses, and if the base is weighted, will serve as well as 

. the usual cast-iron variety. 

) For the base, a 5” by 714" block cut from 1” stock is a 
| good size. At a point 1” from one end and midway between 
the sides of the block drill a hole 1” in diameter and 4" 
deep. Then drill a %” hole the rest of the way through. 
wasen Sandpaper all faces and apply an acidproof varnish. 

7 s'e7¥f eoaro Cut %” rod or %” pipe 19” long, thread one end for a 
distance of %”, and turn a tight-fitting washer up over 
the threads until it binds. The washer will serve as a collar 
on top of the base. Thrust the threaded end down through 
the %” hole and secure with a nut—JOHN VAINE. 
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JNvoons, on a dry winter day, it is 

difficult to move without being con- 
scious of the presence of static electricity. 
When you comb your hair, tiny sparks 
crackle from the comb, Shuffle across a 
thick rug, and a spark shoots from the tip 
of your finger to the first grounded object 
you approach. Rub paper with the side of 
«a pencil, and the paper will stick to a wall. 

Static electricity was observed as long 
ago as 600 B.C. The Greek philosopher 
Thales rubbed amber with wool or fur 
and found it then would pick up small 
bits of thread, cloth, dry wood, and other 
materials. From the Greek name elektron 
meaning amber, Dr. William Gilbert de- 
rived the word electric 20 centuries later. 


COMB YOUR HAIR BRISKLY, and you can 
pick up bits of paper with the charged comb, 
as you probably know. This is a duplica- 
tion of the experiment of Thales, the earliest 
electrical experiment on record. But from 
that introduction to static electricity, you 
can go on to startling feats. 


LIGHTING A FLUORESCENT TUBE by hand 
is one such trick. Shuffle your feet on a rug, 
hold one end of the tube and touch the other 
to some grounded object or another person, 
and the tube will emit a bright flash. Keep 
the tube in contact with your ground and 
continue shuffling, and it will flash periodi- 
cally as voltage is built up. 


THE ELECTROPHORUS, a device invented 
by Volta about 1775, affords an easy method 
of producing static electricity. Make a plate 
of hard rubber, sealing wax, or sulphur. 
you can melt powdered sulphur in a coffee 
can lid over a low flame, smoothing it with 
fine sandpaper when it hardens. Then at- 
tach a sealing-wax handle to a jar friction 
top, as in the lower photos. 

Charge the sulphur plate negatively by 
rubbing with fur or wool, and then place the 
jar cover on it. Electrons will be driven 
from the lower to the upper side of the 
cover by repulsion, producing a negative 
charge on the upper side and a positive on 
the lower. They neutralize each other when 
the cover is removed; but touch the cover 
first with a finger, and electrons will be 
taken off, leaving the cover positive. This 
can be repeated several times without again 
rubbing the sulphur plate. 

To show that the electrical energy in the 
cover comes from the work done in lifting, 
attach a spring scale to the handle. The 
spring stretches but little when the cover is 
lifted without being touched first by a fin- 
ger; it stretches more when touching pro- 
duces a positive charge. 
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ANTECS OF STATIC EXECERICIEW 


TV 


TIN FOIL WILL FLY when it comes in con- 


tact with a charged electrophorus. Bits of 
tissue paper will cling first, then stand on 
edge, and finally fly off. Both foil and paper 
when dropped on the positively charged 
cover are attracted first, and then repelled 
as they also receive a positive charge. Paper 
takes longer, being a nonconductor. An in- 
teresting toy can be made by shaping foil 
and paper as tiny planes, rocket bombs, and 
insects or other lifelike little figures. 


ROTATING IN A JUG, a suspended straw 
will follow your finger if you first take on a 
static charge by rubbing your feet on the 
carpet, Be sure the glass jug is perfectly 
dry by leaving it open in a warm place for 
some time before using it. Suspend a short 
straw by a single strand twisted from a silk 
or cotton thread, as shown below. Move 
the finger around the jug without touching 
it. ‘This will mystify friends who can't do 
the trick, if you don’t lead up to it with 
other demonstrations. 


WHY GASOLINE TRUCKS trail a metal 
chain on the ground to drain off static 
charges can be demonstrated vividly, Put 


a few drops of carbon disulphide (CAU- 
TION: inflammable) in a metal bottle cap 
and hold the charged electrophorus near. 
The tiny spark produced is enough to ignite 
the vapor. Static electricity caused by the 
movement of one object over another is 
often a hazard that precautions must be 
taken against in industry. 


AN ELECTROSTATIC PENDULUM can be 
made by pasting a narrow strip of tin foil 
around a table-tennis ball and suspending 
the ball on a dry thread attached with ad- 
hesive tape. To make it swing, hold the 
charged electrophorus at one side and a 
knuckle at the other. The ball is attracted 
to the electrophorus, takes a positive change, 
is repelled, touches the knuckle, loses the 
charge, and so on until the electrophorus 
charge runs out. Foil merely carries the 
charge around the ball. 
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"But you told me they liked to multiply.” 
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Can you spot seven errors in the 
above drawings, in which (1) the 
drill press is set to bore a hole in 
‘wood, but three things are wrong; 
(2) it is used to press in a smali 
bearing; (3) a hole is to be drilled 
in a round metal bar; (4) the stop 
is set to limit drilling depth; and 
(5) a mortise is being cut? 
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us) ron EASIER FARMING 


Photo courtesy of The Denver and Rio Grande Western Raflroad 


MOUNTED ON STILTS, orchardists in the Grand Valley of 
Colorado stalk from tree to tree pruning the topmost branches 
with the greatest of ease. The neighbors chuckled at such an 
apparently impractical notion when stilts were first introduced 
to the community. But now they're all doing it—and find that 
the work goes much faster than when they had to move ladders. 

Each stilt is usually made of two pieces of 2" by 2” stock, one 
3’ long and another 6’, overlapped and bolted together so that 
the stilt can be lengthened or shortened in a jiffy. The tops are 
fastened to the wearer's thighs with a broad canvas or rawhide 
band and a leather strap, leaving the arms free to work. When 
not in use, pruning shears and a saw are carried in leather loops 
placed near the top of each stilt. A block of wood the size of the 
shoe, with a toe strap and heel cleat, gives support to the entire 
foot. Tin cans slipped over the bottom end and nailed securely 
keep the stilts from sinking in soggy ground.—ALICe S, CooK. 


FENCE BUILDING with a 
tractor may sound like a 
lazy man's dream, but it 
is actually a practical and 
sound procedure. While 
erecting woven wire fence 
on his:farm near Hebron, 
Ind., George S. Clark put 
his tractor to work with 
complete success as a wire 
stretcher. Attached to the 
fence with a chain hitch, 
the tractor was inched for- 
ward until the wire had 
been pulled to the desired 
tightness. ‘Then the brakes 
were set while the fence 
was made fast to the 
posts. The stunt saved him 
time as well as effort. 
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Court Tennis: “King of Games” ‘continues srom page 125) 


pected to make the ball fall closer than that 
to the rear wall, on its second bounce. If 
he does this, he wins a point; if he doesn't, 
he loses a point. 

If the ball was only a yard or two from 
the rear wall when the chase was made, this 
is pretty difficult. But it’s fairly easy if the 
ball was a considerable distance from the 
wall originally. Bounces off the walls or 
roof don't count, The marker goes wholly 
by bounces off the floor. 

Even so, it’s sometimes hard to say for 
certain just where a fast, low ball hits the 
floor the second time, so the marker needs 
sharp eyes. In days of old, the kings ad- 
dicted to this sport often took their own 
markers with them when they sallied forth 
to play tennis, 

There's a reference to chases in Shake- 
speare’s Henry V. The king brags, when 
he receives some tennis balls sent to him 
by the Dauphin of Franc 

“When we have match’d our rackets 

to these balls 

We will, in France, by God's grace, 

play a set, 

Shall strike his father’s crown into the 

hazard: 

Tell him, he hath made a match with 

such a wrangler 

That all the courts of France will be 

disturb’d 

With chases.” 

‘The king is boasting of his quick judg- 
ment as well as his skill, for chases make 
it possible for a player to profit by head- 
work as well as footwork. By permitting 
chases to be made, the player on the hazard 
end of the court may get over onto the 
serving side quickly and win points that 
would otherwise be lost. 

Court tennis, in short, is a game of wits 
ag well as a sport requiring strength, speed, 
and skill. Thanks to such provisions as 
the rule of chases, men who master this 
game can continue to play it successfully 
for more years than they can go on winning 
at lawn tennis. 

It takes time to learn the game, and com- 
paratively few players really master it. 
‘There are so many ways of imposing handi- 
caps, however, that players need not be of 
equal ability to have fun. 

One player, for example, may give an- 
other a bisque, which means that he con- 
cedes one stroke in each set. Or two play- 
ers may agree to bar the openings, by de- 
priving the better player of a point every 
time he lams the ball into any of the win- 
dows. An even tougher handicap is to bar 
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the walls, which means that the giver of 
odds loses a stroke whenever he returns a 
ball in such a way that it touches any of the 
walls. Many years ago, there was a champ 
who jumped in and out of a barrel between 
shots to handicap himself when playing 
against his inferiors. 

Doubles as well as singles may be played, 
and an expert may take on two opponents 
simultaneously. The world’s champion now 
is Pierre Etchebaster, the professional at 
‘New York's Racquet and Tennis Club. After 
winning the title in 1938, he played an ex- 
hibition set against the world’s second-best 
and third-best players and beat them both 
at once. 

Although court tennis was made possible 
by princes and courtiers who wore lace on 
their pants, it is no sport for sissies. It can 
be played rough and fast. In Joan of Arc’s 
time, a woman astounded Paris by defeat- 
ing nearly all comers at court tennis, but 
it has generally been a man’s sport. 

The most famous court of all is probably 
the one at Versailles, where the representa- 
tives of the people met during the French 
Revolution and took an oath to stick to- 
gether until a constitution was established. 
The court was never used again for tennis 
games. But history ascribes the decline in 
the popularity of court tennis to the growth 
of the theater, rather than to the tabous of 
‘kings or the foes of kings. The courtyards 
in which the nobility played were used by 
roving companies of actors, and the use of 
these costly arenas as theaters gradually 
relegated to the past the game that pre- 
ceded lawn tennis by many centuries. 


Earth-Shaking Storms 
Are Really That 


‘Tue earth actually trembles from the ef- 
fect of great storms at sea. This almost 
imperceptible shudder of land masses, 
known as a microseism, has been studied 
scientifically and the findings presented by 
Leonard M. Murphy, of the U.S. Coast and 
Geodetic Survey. Records of these tremors 
have been made at 13 stations in the United 
States, Alaska, and Greenland for three suc- 
cessive seasons between October and March. 
‘The findings indicated that the trembling 
recorded by the instruments increased in 
Proportion to the size and intensity of the 
storm, even far inland. But storms oft New- 
foundiand recorded in the United States 
failed to register in Greenland; nor did 
storms off Greenland register in the U. 3. 
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Nine Lives of Leuna 


Leuna could be identified from the air by 
the pools of water in the near-by strip-mine 
pits and the row of 13 high chimneys rising 
from the boiler houses in the center of the 
long plant. But she had hundreds of special 
ovens which enabled her to conceal herself 
with a screen of smoke. This screen, more- 
over, could be shifted from day to day so 
that the plant lay under different parts 
of it at different times. 

‘The Germans also had invested several 
years’ work and millions of dollars in air- 
raid defenses before the Eighth Air Force 
and the RAF went to work on Leuna. 
Within the plant there were not only shel- 
ters for the workers, but also heavy, re- 
inforced-conerete and brick shields over and 
around much of the vital apparatus. Nearly 
two thirds of the plant's employees, more- 
over, Were members of an elaborate and 
well-trained air-raid defense organization. 

Outside the plant there were decoy struc- 
tures which looked so much like Leuna 
from the air that more bombs were some- 
times dropped on them than on the real 
plant. And Leuna was surrounded, in addi- 
tion, with so many antiaircraft guns that 
airmen considered attacking her one of the 
most dangerous of all missions. 

‘The RAF had dropped a few small bombs 
on Leuna early in the war, but the big 
battle did not begin until the spring of 1944. 
‘The strategic bombers set out then to stop 
Leuna and her sister plants from producing 
any more fuel for Hitler’s military forces. 
This was done so successfully that from 
D Day to V-E Day the Germans were 
hampered by a shortage of fuel. But Leuna 
continued to resist the airmen until the 
last few weeks of the war. 

First Knockout. The Eighth Air Force's 
B-17's streaked across Germany, surprised 
Leuna’s defenders, and made the first 
American attack on her in May 1944. They 
bombed her in daylight from an altitude 
of about 25,000 feet, and hit her with 1,500 
of the 6,500 bombs that they released that 
day. Her innards were ripped and punctured 
by nearly 100 tons of high-explosive bombs. 
The shelters built for the workers were so 
grossly inadequate that 126 persons were 
Killed and three times that many were 
wounded. Leuna’s production stopped 
abruptly. 

Second Knockout. But the big plant's 
compressors were soon turning again, so 
the Highth Air Force sent out B-24’s and 
socked the plant a second time two weeks 
later. Fewer bombs were dropped in that 
raid, but a greater percentage of them hit 
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(Continued from page 128) 


the works, and Leuna stopped breathing 
again. The morning before this attack, 
nearly 6,000 men had been busy repairing 
damage done by the previous raid; the next 
day, only about half of them reported for 
work. 

Third Knockout. Nevertheless, by the first 
week in July, Leuna was producing about 
three fourths as much as before the battle 
began. So the Eighth Air Force bombed 
her for a third time, using still fewer 
bombs but scoring hits with almost half of 
them. Even s0, luck favored Leuna and 
she was knocked out for only three days. 

Fourth Knockout. She was more than 
halfway back to normal on July 20, when 
the Americans bombed her for the fourth 
time—and left her breathless for five days. 
Such quick comebacks were possible be- 
cause the Germans put enough men to 
work to patch Leuna up almost as fast as 
the bombers were tearing her apart. But 
the day was coming when the airmen would 
inflict damage faster than it could be re- 
paired. 

Fifth Knockout, By July 28, the big old 
cat was producing about a third of her 
normal output. The Eighth Air Force then 
attacked her twice, using 654 planes one 
day and 554 planes the next day. In those 
two raids, more bombs were thrown at 
Leuna than had been released in the previous 
four raids, and I. G. Farben estimated the 
damage done by these two attacks at 66,- 
320,000 Reichsmarks. (Common labor was 
paid less than one mark an hour.) Leuna 
then was such a mess, in fact, that it took 
her managers two weeks to draw up plans 
to put her on her feet again. ‘Those plans 
called for production at about half of the 
normal rate by the middle of November, 
but the plans had to be revised and the date 
set back a month, because the Americans 
came back and socked Leuna several more 
times in the next three months, 

Sixth Knockout. Nevertheless, déspite 
more raids and many false alarms, Leuna 
struggled back into the fray for the sixth 
time—only* to be knocked out again on 
November 21. While she was down this 
time, she was severely wounded by two 
more bombings. Some of her most vital 
heavy equipment was hit. But the Nazis 
then counted on her versatility to prolong 
her usefulness to them. They needed more 
explosives as well as more fuel, and orders 
were issued to shift much of Leuna’s facili- 
ties from fuel production to manufacture 
of acid for explosives. 

Seventh Knockout. By December, Leuna 
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was back on the job but not producing 
much yet. Both the RAF and the Eighth 
Air Force attacked her then, with several 
thousand bombs, including 30 dozen of the 
RAF’s powerful 4,000-pounders. The result 
was a 24-day shutdown. 

Bighth Knockout. By New Year's Day, 
Leuna had been raided 19 times. Her air- 
raid shelters had been so improved that 
there was not a single casualty within the 
plant during the heavy attacks in December, 
but the plant’s ability to recuperate had 
gone the way of the Old Gray Mare—it 
wasn't what it used to be. When the RAF 
attacked her for the twentieth time, her 
compressors were making only about a 
sixth of the normal number of revolutions 
per minute. Nevertheless, the RAF socked 
her with more than five times as many tons 
of bombs as the Luftwaffe had dropped in 
the heaviest of its raids on London. This 
mighty cargo of destruction, moreover, in- 
cluded nearly 500 of the 4,000-pound bombs, 
which wrecked tanks and structures that 
smaller bombs did-not damage seriously. 
‘This wallop left Leuna breathless for more 
than five weeks. 

Ninth Knockout. Despite all this punish- 
ment, the Germans concocted a plan in 
February to revive Leuna for the ninth 
time. ‘Two days later, some of her wheels 
began to revolve again, and by April 4 she 
was turning out products at about a fifth 
of her normal rate. The RAF returned 
then with a couple of its new 12,000-pound 
bombs, a half dozen of its 8,000-pounders, 
200 two-tonners, and 2,000 smaller bombs. 
Leuna passed out then for the ninth time— 
and was still inert a few weeks later when 
the American ground forces arrived. 

By then, the Allied airmen had hurled 
more than 85,000 bombs at this one target. 
Leuna had been defended so grimly that 
128 bombers had been fost in the 21 attacks 
on her. I. G. Farben’s experts estimated, 
however, that restoring Leuna would cost 
280,582,000 Reichsmarks. Even more signif 
cant, however, was the record of Leun: 
operations. In the ten months that she had 
been under attack, she had produced less 
than a tenth as much as Hitler and his 
trapped henchmen had expected from her. 
Airpower had made Leuna of little use to 
them at the very time that they needed 
her most. 

Leuna had been defended so well that 
only about a tenth of the bombs launched 
against her had hit her. Others, however, 
had hit the waterworks, the mines, homes, 
garages, and other parts of the industrial 
community serving this mighty war plant. 
About a sixth of the bombs that fell in the 
plant did not explode immediately. Some of 
these were delayed-action bombs. Others 
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were duds, but even the duds affected the 
plant's production because they delayed re- 
pair work. According to the Germans, it 
took 17 days to remove the 142 unexploded 
bombs that were discovered after one 
attack. 

When the Americans arrived, the plant 
had been damaged not only by detonating 
bombs but also by many secondary ex- 
plosions. These had resulted from the forma- 
tion of explosive mixtures in the gas pipes 
when operations were resumed after the 
pipes had been broken and punctured by 
bombs. 

Fewer aerial attacks might have sufficed 
to knock Leuna out if the big 4,000-pound 
bombs had been used sooner. A single 
atomic bomb from a single plane could have 
demolished her. 

But the Achilles’ heel of Leuna was 
found by the airmen even though the 
weapons they used now seem puny. The 
monster's weak spot was her utilities—the 
gas lines, water lines, electric cables, etc. 
It had been possible to patch them up a few 
times, but, as the attacks continued, the 
difficulties became so great that even all 
the devout Nazis, resourceful engineers, and 
slave workers for Hitler had been unable to 
put this Humpty-Dumpty structure together 
again in such a way that it would stay 
together. 


Farm Soil Test Reveals 
Ancient Burial Places 


ANCIENT burial grounds may be discov- 
ered through simplified soil tests of unusual 
accuracy developed by Dr. Roger H. Bray, 
professor of soil fertility at the University of 
Illinois. Primarily for aiding farmers to 
determine the quality and needs of their 
soil for increased production, these tests 
have proved so accurate that the presence of 
phosphorus from long-buried bones has even 
ed to the detection of the sites of prehistoric 
communities. 

For agricultural use, Dr. Bray has pre- 
pared tables showing the percentage of max- 
imum crop yield to be expected from various 
types of soils. From these tables, if there is 
normal rainfall, the farmer can forecast the 
increase he may expect as a result of cor- 
recting soil deficiency. Soil tests have been 
so simplified that they can be made by cleri- 
cal help in farm-bureau offices after two-day 
‘short courses” at the University. It has 
been claimed that, where there is black soil 
and sufficient rainfall, farmers may increase 
their yield of corn to more than 100 bushels 
an acre through the use of the Bray pro- 
cedure. 
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So You'll 
See Better 


Nature designed your 
eyes for seeing by da 
light. But the average per- 


son spends most of his waking 
hours under artificial light. 

‘To develop better artificial light 
—for all living and working con- 
ditions—has been a continuous 
project of G-E engineers and re- 
search scientists. They have 
even developed a whole new Sci- 
ence of Seeing. 

‘The pictures on this page illus- 
trate a few ways in which G. E 
is helping you see the day-by- 
day and night-to-night things 
more easily. General Electric 
Company, Schenectady, N.Y. 


The tiny 7-watt G-E bulb in this night 
light makes darkened halls safely navi- 
gable for sleepy people. It’s especially 
useful in homes with smalll children. And 
the cost of electric current has been 
brought so low that, at average residen- 
tial rates, this little lamp will burn for 
four 8-hour nights for only a penny or so! 
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ed light, This luminous powder that you see is a phosphor. 
ng the inside of every G-E fluorescent lamp, it transforms in- 
visibleraysintosoft, cool light. Recently General Electricdeveloped 
aremarkable new phosphor which will be used ina new fluorescent 
sun lamp to provide healthful summer sunshine all year round, 
econo! ally and efficiently. And speaking of economy, G-E lamp 
research has reduced the cost of a 60-watt E bulb by 75% since 
1923. Another way in which General Electric helps to bring More 
Goods to More People at Less Cost, 


You'll soon see events as they happen—by improved television 
with a bigger sereen and clearer reception. Back in 1928 a G-E 


engineer, Dr. E. F. W. Alexanderson, gave the first public television 
demonstration. And for more than five years now, G.E. has been 
telecasting regularly from its own station, WRGB, in Schenectady. 


The best investment in the world is in your country's future 
KEEP ALL THE BONDS You BUY 


GENERAL @ ELECTRIC 
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pecdiest, smoothest cutting 
th files in the world? Examine, “feel, 
ay's Nicholson Superior brand. Improved 
machinery—made only by Nicholson— 
forms the teeth with an accuracy, uniformity 
and "razor-edge” sharpness never before 
achieved in files of this type. 

Special attention has been given to 
rake and clearance. Correct curve provides, a 
double-shearing action that makes it easy to 

prevent file running off line. Nicholson harden- 
Ing methods keep the teeth cutting longer. 

Use Nicholson Curved Tooth Files on cast 
iron, shect steel, commercial annealed tool steel; 
ium, babbitt, brass, lead, 
on plastics, ‘hard rubber, wood. 
Standard, Fine and Smooth cuts—for fast metal 
removal down to fine-finishing; for lathe, die 
and tool work. Rigid and flexible types. 

FREE BOOK, "FILE FILOSOPHY"'— 48 illustrated pa: 


fon kinds, use and care of files., For master mechanics, 
Production and purchasing heads. 


NICHOLSON FILE CO., 19 Acom St, PROVIDENCE 1, RL 
(In Canada, Port Hope, Ont.) 


“NICHOLSON | 
FILES ‘ooo “i? 
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Television for You 


dialer at the moment, but 129 applications 
to install transmitters are before the Fed- 
eral Communications Commission, boss of 
all radio operation in this country. 

Ultimately 450 to 500 stations, as com- 
pared with 900 aural stations that broad- 
cast to listeners regularly, can be accom- 
modated on the 13 radio channels set aside 
for television. 

All this is on the credit side of television, 
but to say that everything is wonderful 
would be abusing the truth. It isn’t. 

The television people are acutely con- 
scious of the fact that the eye is the most 
critical of the five sensory organs. The 
ear will forgive some background noises. 
‘The eye gets annoyed at anything less than 
perfection, and the television image isn't 
yet perfect. It has no “flicker” but often 
its “definition"—sharpness of detail—leaves 
much to be desired. 

Television receivers won't operate in 
certain areas at all. They receipt for 
“ghosts," or one image overlaid with a 
slightly offset shadowy image, like a color 
picture in a magazine that is “out of regis- 
ter." This is due to “bounce” or reflected 
signals from the transmitting station, ex- 
actly like a sound that is echoed from a 
wall. Yet, in the strange world of elec- 
tronics, often a receiver will pick up a good 
single image in reflection when direct pick- 
up is impossible. Ordinary foliage inter- 
posed between transmitter and receiver 
often proves to be a nuisance to the tele- 
vision set owner. 

Electrical interference from machines that 
produce an are, such as the diathermy equip- 
ment used by doctors and even the un- 
shielded ignition systems of ancient auto- 
mobiles, is so serious that the television 
image is destroyed entirely. The problem of 
antennas, particularly in big cities, is far 
from being solved. In the first place, an 
antenna must be in a direct line-of-sight 
with the broadcasting transmitter unless, 
perchance, a perfect reflected image is ob- 
tainable. In one area of New York City 
receivers can't pick up a certain trans- 
mitter, but they do very well with the signals 
inadvertently bounced off some cliffs on the 
west side of the Hudson River. 

Apartment-house owners object to the 
installation of a forest of antennas on their 
roofs. That means that a common antenna 
for all the television receivers in a building 
must be erected. Moreover, one television 
receiving set may have a tendency to “feed 

(Continued on page 214) 
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“Are you sure we aren't a little lower than you thought?” 


No sore xeED to accept substitutes for 
fresh, dated flashli; ! 
Your 
long-life batteries right now —in thy 
need. 


That's becaus 
Harbor — prov 
care of both mili 


or the first time since Pearl 
is now adequate to take 
nd civilian needs, 

ler for fresh, dated “Ever 
with the famous 
date- means full power, fresh eneryy, 
long and dependable service. 


The word “Bverendy” ix a registered trwite-mark 
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Jo SPEED THE PACE OF PROGRESS | 


— and tring 7 lhings more gittchty 


A FLOOD OF SUNSHINE will po 
windows of the Researd 


KEEP AMERICA STRONG—BUY MORE VICTORY BONDS 
212 m POPULAR SCIENCE 


The New 
GENERAL MOTORS TECHNICAL CENTER 


will be created to stimu! 


promote 


opportunities, 


mployment and bring about 


MORE and BETTER THINGS for MORE PEOPLE 


Htese are times when the world cries out 

for new and finer things. There is a great 
hunger, broad as all mankind, for happier re- 
lationships among men—for greater individual 
opportunity for accomplishment, for more and 
better goods within reach of everyone. 


Ie is by satisfying this hunger that we can bring 
greatest benefit to our national economy in the 
future. Through such action lies the road to 
more good jobs, to an ever-rising standard of 
living through the continual replacement of 
old things with new and better ones, 


The General Motors Technical Center is dedi- 
cated to such an objective. It will occupy a 
350-acre tract of land outside of Detroit as 
soon as conditions permit, Its purpose is to de- 
velop new things that add to the comfort and 
security of our living, and to enable existing 
things to be made more efficiently, hence at 
lower selling prices, so more people may own 
and enjoy them—all with expanding job 
opportunities, 

Te will shorten the time required to bring the 
work of creative thinkers out of the idea stage 
and into usable reality. 


Here in groups of buildings designed especially 
for the purpose, General Motors will gather 
in advantageous and inspiring new surround- 
ings the most modern facilities for research, 


advanced engineering, styling and the develop- 
ment of new manufacturing techniques. 


Here physicists and engineers will discover new 
facts and convert them into new improved 
products. Stylists will give them new and more 
attractive form, Process engineers will develop 
better manufacturing techniques for making 
them. 


Science here will go to work in the interest of 
economic progress. And history is full.of proof 
that when science is so harnessed, more jobs are 
created, more comforts and conveniences are 
brought within reach of more people. 


Serving as a source on which the engineering 
staffs of all of our Divisions may draw, the 
General Motors Technical Center will stimu- 
late improvement in all General Motors prod- 
ucts. Automobiles, refrigerators, Diesel engines, 
locomotives and other good and useful things 
may be expected to be improved at even faster 
pace than in the past. 


But the work of the Technical Center will not 
be confined to existing things. It is dedicated 
to the idea that progress is the servant of man- 
kind and that whosoever advances it not only 
helps himself but his fellow men. Its goal will 
be “more and better things for more people,” 
whether that comes through improvement of 
the old or development of the new. 


Genera Motors 


MORE AND BETTER THINGS FOR MORE PEOPLE 


CHEVROLET + PONTIAC + OLDSMOBILE » BUICK - CADILLAC BODY BY FISHER FRIGIDAIRE GMC TRUCK AND COACH GM DIESEL 


Every Sunday AHterncon— GENERAL MOTORS SYMPHONY OF THE AIR—NEC Network 
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You'll see 
when you smoke I.C.! 


Interesting Cycling, you bet—and Incomparable 
Companionship with a pipeful of /rish Castle. How 
the ladies love its aroma-appeal. This custom-blend 
‘was tailored to taste by the master hand of Will- 
oughby Taylor himself. That's why it took & rare 
tobaccos to create 1.C. .. . Turkish for mellowness 
+ tangy Virginias for fragrance . . . Latakia for 
zest, and Perique for spice . . . sound White Burley 
for body and satisfaction. It’s love at first sight 
with every puff...You'll see, when you smoke LC.! 


GET ACQUAINTED SPECIAL 
For a limited time (and only if your deoler is eut 
‘of stotk) we'll send you 0 holf-pound humider of 
Irish Costle Pipe Mixture for only $1.10. Mail coupon 
with cosh or check to Penn Tobocco Co., Dept. PN 
Wilkes Borre, Po. 


fiwanns 


Television for You 


Cor 


ued from page 210, 
back” into the antenna, affecting the re- 
ception of other sets using it. 

The economics of the growing television 
industry are giving the treasurers of the 
broadcasting companies no end of head- 
aches. It costs about $25,000 to produce a 
half-hour show such as that put on by Jack 
Benny on Sunday. It will cost at least 
double that for a television program. That's 
because—if a play is presented—stage 
sets have to be built, even as Hollywood 
builds them, and actors and actresses have 
to memorize their lines. In presenting a 
show for the ordinary aural receiver a 
maximum of four hours of rehearsing is 
done—there is no scenery, the players are 
not costumed, and they may read their lines 
from the script and wear horn-rimmed 
glasses on their noses when doing so. For 
every hour of a television show 18 to 35 
hours of rehearsing are necessary. 

‘The high cost of production—to be 

borne, of course, by the advertiser—isn't 
bad as it appears at first glance. Networl 
shows ultimately may be “canned” on 
movie film, which projects nicely through a 
television transmitter, and be sold to scores 
of independent television broadcasting sta- 
tions. 
The economics of transmission will add 
the cost of programs. There are three 
s of long-distancing television signals: 
by buried coaxial cable, by retransmission 
from relay stations spaced a few miles apart, 
and—a brand-new suggestion—by equip- 
ment lodged in airplanes flying in the sub- 
stratosphere, (See “‘Stratovision’ and FM 
Radio from Planes 30,000 Feet Up?” pages 
92-93.) . 

Television signals, of course, have some 
of the properties of light beams. They are 
quasi-optical. They travel in straight lines. 
‘Those emitted by the National Broadcasting 
Company transmitter atop New York's Em- 
pire State Building, highest in the world, 
can be picked up no more than 45 to 55 miles 
away, due to the curvature of the earth. 
‘What engineers know as “refraction” adds 
about 10 miles to the “carry” of the signal. 

Engineers of the telephone companies say 
coaxial cable transmits television signals 
most faithfully, without distortion. But 339 
miles of it, between Meridian and Jackson, 
‘Miss., and Shreveport, La., cost $7,056,000 
to lay, and a rough estimate for the country 
as a whole is that television coaxials reach- 
ing 95 per cent of the population will cost 
upward of $100,000,000. 

(Continued on page 218) 
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nES HORSEPOpy, 


Does your car sputter and cough, refuse to 
start on cold mornings? Get touch-and-go 
starting all winter long. Get Casite 
pint in the crankcase every oil change . . . at 
service stations, car dealers and garages, 
everywhere. 

THE CASITE CORPORATION + HASTINGS, MICHIGAN 


GIVES BETTER AND SMOOTHER 
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Guarantees Quick Starting in Winter Weather 
or Double-Your-Money-Back 


WE GUARANTEE that any motor capable of being 
started in a warm room will start promptly in the cold- 
‘est weather when Casite is added to the crankcase 
according to instructions. If your car fails to start 
quickly, you get double-your-money-back by filling 
out guarantee certificate and mailing it to The Casite 
Corporation, Hastings, Michigan, Maximum refund 
is $1.30 per pint, twice the nationally advertised 
Price of Casite, 


PERFORMANCE ALL-YEAR-ROUND 
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Now—it’s the 


STINSON VOYAGER S53 


There's no standing still at Stinson! 


Your new Stinson Voyager will take to the air 
with a 150-h.p., instead of a 125-h.p. motor, as 
originally promised. Yet, there's no increase in 
list price for this 20 per cent increase in power. 

And more good news! The new Stinson Voyager 
150 will soon be rolling off the production lines. 

Here’s a roomy, four-place ship that has every 
thing you've always looked for. The Voyager 150 
has power to spare. And its high-altitude per 
formance (1350-ft. take-off at 8700-ft. altitude 
. = « Service ceiling 14,000 ft.) makes it a versatile 
plane anywhere. With its soo-mile range, its 
extra comfort, and low operating costs, this 
Stinson is a stand-out among cross-country 
planes. 

‘The Voyager 150 will take you there and back 
in a hurry. It has a top speed of 133 m.p.h. and 
a cruising speed of 125 m.p.h. And even on long, 
cross-country trips, you'll fly comfortably. 

The scientifically shaped, richly upholstered 
seats really let you relax . . . in the soundproofed, 
ventilated cabin of the Voyager 150. A cabin 
heater keeps you warm, no matter how cold it 
is outside. 


In addition to the traditional Stinson stability, 
and proven wing-slot feature, the new Voyager 
150 has a new tail design and other features to 
make it even more spin-resistant. And its flaps 
make even the shortest runways seem comfort- 
ably long. 

The seven-foot landing-gear tread, steerable 
tail wheel, and push-button parking brakes give 
this Stinson extraordinary ground safety. 


You'll have the assurance, too, that 
this plane is backed by Stinson’s 20 years of ex- 
perience in building quality planes, and by the 
vast research and manufacturing facilities of 
Consolidated Vultee Aircraft Corporation. 


Let us send you a free illustrated brochure 
telling all about the Voyager 150. Write Stinson 
Division, Consolidated Vultee Aircraft Corpora- 
tion, Wayne, Michigan. 


_Stinson 


+. EASY TO BUY, EASY TO FLY 


Stinson Division, Consolidated Vultee Aircraft Corporotion, Wayne, Mich. 
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Why old cars “feel” better with 
MARFAK LUBRICANT 


Marfak chassis lubricant is s 
pared to overcome the wear of 
in old cars, Wear increases clearances, causing 
play and chattering in spring shackles, steering 
knuckle, king pins, etc, (Figure 1). These con 
stant shocks further accelerate che wear of bear- 
ing surfaces and can cause front-wheel shimmy 
and excessive tire wear, 


fically pre- 
surfaces 


Fi 


sticks to 
the job and cushions 
shocks in worn bear: 
ings of old cars, Ord 

nary lubricantsjarout 


‘The combination of its ingredients gives Marfak 
“body” that keeps the clearances between vital 
bearings filled with a lubricant that has both 
cohesive and adhesive qualities. You can feel its 
cushioning effect as you dri 


Not only does Marfak cling to bearing surfaces 
and resist any tendency to wash-out, jar-out or 
squeeze-out, but it forms a protective collar 
that keeps out dust and dirt. (Figure 2). 


Fig.2 Marfak also resists oxidation, and retains its 
superior lubricating qualities far beyond the 


Batticioctepan: life of ordinary lubricants. Because it stays on 


tective collars that the job, it reduces wear and saves money by 
keep out dust and eliminating costly repairs and preserving tires. 
dict, keep working 


Change to Marfak now. You'll find it eco- 
nomical in the long run, for it will help keep 
your car on the road! 


lubricant fres! 
Ordinary lub 
ants gum up and 
dry out. 


THE TEXAS COMPANY 


& Don't miss the TEXACD STAR THEATRE on Sunday nights with JAMES MELTON 
and famous guest stars. See your newspaper for time and station. 


Grove welome al TEXACO DEALERS 
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pAplo 
INTERFERENCE 


> ‘S caused by 


ELECTRIC 
RAZORS 


NOW—A SIMPLE DEVICE 
ENDS NOISY RADIO 
STATIC CREATED BY 
YOUR ELECTRIC RAZOR 


FILTERETTES* 


Men swear by electric razors—and the fine 
shaves they give. But they swear af the 
noisy radio static often created by the 
razor's operation! There's a simple way to 
correct this radio interference; just attach 
to the shaver cord a genuine TOBE 
FILTERETTE! Then when you shave, your 
family will hear radio programs clearly 
against a velvet background of silence! 
How much does it cost? Just $1.98 post- 
paid for a genuine TOBE FILTERETTE— 
a famous trade name for 20 years. No 
stallation trouble—juse plug it in. Works 
on A.C, and D.C. Rush coupon. 


Potton ---------- 45 
FILTERETTE DIV., TOBE DEUTSCHMANN CORP. 
Dept. 10, Canton, Mass. 

Enclosed is $....... Send .... TOBE FILTERETTES, 


9151.98 each prepaid. My money will be returned 
in 30 days if not sotisieg "YW Be 


ADDRESS 
ci, 


i] 
1 
1 
' 
1 NAME. 
Ly 
i] 
L 
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Television for You 
(Continued from page 214) 


Radio relay would be less costly, but that 
would require, among other things, “apex” 
stations. This means, literally, stations 
built on the peaks of mountains to lift the 
signals over the upthrustings of the terrain. 
RCA is concluding five years of experiments 
with unattended radio relay stations be- 
tween New York and Philadelphia. The 
transmission by plane might be less costly. 

It would be nice to say that all the tele- 
vision engineers are of one mind on what 
ought to come out of a receiver. They aren't. 
They hold views more divergent than the 
automotive engineers who produce in-lines 
and V-8's, What that really reduces to is 
an argument between most of the manu- 
facturing and broadcasting industry on one 
side and the Columbia Broadcasting System 
on the other. Right now, through the efforts 
of a trade group, the “Television Broad- 
casters Association,” the scanning lines that 
you will see on your screen are standard- 
ized. But some technicians, both in this 
country and abroad, insist that almost twice 
the “definition” can be obtained from finer- 
grained images. The French have succeeded, 
in fact, in producing better images. 

CBS, which only broadcasts, and NBC, 
which is a subsidiary of RCA, a manu- 
facturer, are at swords’ points over the 
question of transmitting color. NBC says it 
will be years before color television will be 
practical. 

‘The argument between NBC and CBS is 
more than academic. CBS next month will 
begin the experimental broadcast of tele- 
vision in color, using a transmitter on top 
of New York's Chrysler Building, second in 
height only to the Empire State. The man 
sparking the CBS campaign for what the 
company terms better television in color is 
Dr. Peter C. Goldmark. He exudes optimism. 

“In the near future,” he says, “we will 
have television pictures that are made up 
of approximately 1,000 lines, instead of the 
prewar 525 lines. The pictures will contain 
about twice as much detail of light and 
shade. The eye won't be able to detect the 
lines. It will make possible pictures at least 
18 inches in height.” 

To get such pictures, he explains, televi- 
sion has had to “move upstairs” in the radio 
spectrum, into the ultra-high frequencies. 
It has had to increase its band-width of 
transmission from six to 16 megacycles. 

All that backstage scuffling that is going 
on doesn’t mean that television's arguments 
can’t be settled. They are only evidence of 
growing pains.—DEVON FRANCIS. 
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AMERICAN 
AIRLINES 


Because of their dependability 


ee CHAMPION SPARK PLUGS 
serve these leading airlines 


WESTERN 
iS 
AIR LINES 


The American people always give an overwhelming vote 
of confidence to that which they know they can depend 
upon. Champion Spark Plugs have won this vote of con- 


fidence and are preferred by users on land, sea and in the air. 


CHAMPION SPARK PLUG COMPANY * TOLEDO 1, OHIO 
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Ingenious New 


Technical Methods 


To Help You With Your Reconversion 


“DIE-LESS DUPLICATING” ELIMINATES 
TIME LOSS AND DIE EXPENSE! 


The DLACRO s a precision unit, designed to form and 
duplicate an unlimited variety of parts and pieces—eliminating, 
in many cases, the need for special dies. Tubing can be ac- 
curately formed with the DI-ACRO Bender to a center line ra 
as small as 2% times the outside diameter of the tube without 

i Shapes and outlines, impossible to obtain with regu- 
jon dies, are easily formed with the DI-ACRO Bender. 
These include round, half-round, hexagon, and square rod, tub- 
ing, angle, channel, moulding, strip, stock and bus bar. 


Stops may be set and material guides mounted or production 
work in excess of 1000 operations per hour. The Bender 
compact and portable, ideal for temporary or permanent work. 
‘There are no extra parts to purchase, as the DI-ACRO Bender 
has been built to cover a wide working range, with simple con- 


Peacetime production for industry, forecasts the return of Wrigley's 
Spearmint Gum—that favorite “help on the job,” for workers 
everywhere. But Wrigley’s Spearmint will be back only when 
conditions permit its manufacture in quality and quantity to 
meet your needs. Until that day, we ask you to remember the 
famous Wrigley’s Spearmint Wrapper shown at right, as your 
guarantee of the finest chewing gum that can be made. 


You cam get complete information from 


O'Neil-Irwin Manufacturing Co., Minneapolis 15, Minn. Remember this wrapper 
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Air Terminal Jobs 


1. Hotel for passengers and flight 
crows away from home bose. 


- Bus lines, taxi cabs, parking, 

filling stations. 

Shops, including clothes, shoes, 

hats, luggage, flowers, jewelry, 

drugs, books and photographs. 

Branch of local bank. 

« Restaurants, lunch bars, soda 
fountains. 

. Airline employees: 112 for 
each plane in service. 

7. Newsteel Theatre. 

Control tower operators. 

Post O 

|. Flying school and light plone 
sales agency. 


#7 


> 


22 


and air cargo. 


5 
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Here are new jobs created by aviation, In this modern 
air terminal, several thousand men and women have 
jobs which didn’t exist before. 

Air service made these jobs, and Wright Cyclone 
engines helped build this form of transportation, More 
Cyclone-powered planes, such as the Lockheed Con- 
stellation, are now going into service. That means new 
air terminals, new opportunities for thousands of jobs. 


GHT 


AIRCRAFT ENGINES 


CURTISS ‘ay WRIGHT 


FIRST IN FLIGHT 
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EXPERTS PREFER BURGESS 2 OUT OF 3! 
Sensitive Cardiograph tests are frequently powered by 
Burgess Batteries. Wherever constantly dependable dry 
batteries are neede ctronic engineers choose 
“BURGESS 2 out of 3!" For your Radio, Flashlight, Hearing 
Aid or Telephone use the brand the experts choose... 
BUY BURGESS! 

BURGESS BATTERY COMPANY, FREEPORT, ILLINOIS 


BURGESS 
BATTERIES 


Remember the War Chest— 
Give Today! 


GREAT WA 
PICTURES 


Selected action photographs by top cameramen of Army 
Air Force, Navy, Signal Corps, Marine Corp vividly 
portraying World War Hon land, in 

Scrikingly reproduced in attractive pocket-size brochure. 
Get your copy at Graflex dealer's or send 1c, to cover 
handling, to GRAFLEX, INC., ROCHESTER 8, N.Y. 


\®* GRAFLEX 


PIERCE 


aensshtk 


JEWELS 
a leweLs 


ol Tox pS 


54g) ere AVAILABLE! 


shock ond dusteprovected 


with 24-hour dial 
‘Yellow gold filles 


ond 
citings here ond 
mollinggaress De 


steel back 


shred, imma er deliv 


ind ‘thecks oF MONEY 


THE HOUSE OF WATCHES 
430 Madison Avenue (49th Street) 


New York, N. ¥. 
Complete Catalogue on Request 


There's riotous fun for young and old in the zany 
antics of Kiko the Kangaroo” and Puddy the Pup*. 
These are genuine and original Terrytoon* char- 
acters. Each film is a complete story in itself . . . not 
just a short sequence. Wonderful as gifts, or to give 
your film library well-rounded balance! 


1, ne 
go tecryt00" 


out of 
FREE! sow 1945 Deluxe Coste Film’ 1945 catclog Wen 
describing more than 125 thrilling home fi 


9 mon 
CATALOG FOR COMPLETE LIST OF 27 GREAT "KIK 
AND "PUDDY” CARTOONS! 


owt at 
Shins | Saat | SSIs | Saas | Sess 


SEE YOUR 
PHOTO DEALER 
IMMEDIATELY 

OR SEND HANDY 


elke === == 
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HOW IS YOUR HOUSE pee IQ? 


How would YOU answer 
these important questions ? 


Check fl « fr] 


Do you think your fuel bill is too high? 


Haye you roasted in the living room in order to 
maintain a livable temperature in the rest of [_] 
the house? 


Have you found your kitchen too hot for cooking 
or washing dishes? 


Do your rooms have “up-and-down” temperatures 
caused by “on-and-off” heat supply? 


Is your bathroom too cold for that morning 
shower or evening tub? 


Are your rooms hot at the ceiling and cold at 
the floor? 


Are your floors too cold and drafty for the chil- 
dren to play on without catching cold? 


The answer to these questions and 
many other house heating problems are 
given in the booklet, “Heating and 
Air Conditioning the Postwar Home,’ 
recently published by Minneapolis- 
Honeywell. It tells all about MODU- 
FLOW the remarkable new Honeywell 
control system. 

Moduilow operates on an entirely 
different principle from the ordinary 

“on-and-off” heating system. It fur- 


] 4 SEND FOR THIS BOOK 


-apolis- Honeywell Regulator Co. 


1 2917 Fouth Ave. 5, Minneapolis 8, Mian. 
1 Please send my lee copy of “Heating and 
‘hv Conassonteg the Posneur Nowe” 


| 
| 
| 
1 
| 
| 
=J 


nishes heat continuously at just the right 
temperature to offset heat losses, which 
are continuous. No more drafts or chilly 
periods caused by intermittent heat sup- 
ply — just blissful comfort from head 
to foot in every room. 

Best news of all is that you can install 
Moduflow right now in your present 
automatic heating plant, Mail the cou- 
pon today for the booklet that tells 
all about Moduflow. 


Buy and Hold MORE Victory Bonds! 


THE NEW HONEYWELL CONTROL SYSTEM 
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wm the final victory won, we now will 
be able to go ahead with the construc- 
tion of the new Defoe Model Homes. Righ« 
now is the time to get your name on our 
mailing list so that you will receive one of 
the first Defoe catalogs. 


@ © Into the building of these homes will 
go months of construction, research and ex- 
perimentation, plus the modern techniques 
of practical design and compactness which 
Defoe engineers learned while building many 
different types of fighting ships for both the 
American and British navies. 


@ @ As fase as the completion of our final 
Navy contract will permit, Defoe will pro- 
duce" complete homes with advantages of 
beauty, comfort and livability heretofore un- 
known in their price range. There will be 
nothing stereotyped, extreme or fantastic in 
Defoe homes. They will combine convenience 
with a wide range of individual designs in 
houses large or small—yet they will bring you 
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all of the economies made possible by volume 
production, 


@ @ Ic will pay you to investigate what 
Defoe will offer in your particular housing 
problem. Fill in 
the enclosed cou- 
pon and get it on 
the way to Defoe 
today. 


HOUSING DIVISION 
DEFOE SHIPBUILDING COMPANY 
BAY CITY, MICHIGAN 


Please send me further information about the 
1946 Model Homes by Defoe. 


Name. 


Tone! GUARANTEE. 
EXCEPTIONALES, in perfecto shape, are 


handmade in our own factory of fine 
aclected Connecticut shade-grown wrap- 
pers and broadleaf binder, combined 
with @ special blend of imported and 
domestic filler. 

The gene 

in tobacco blending gives 

distinctive aroma ond tast 
TIONALES come direct from the maker 
=no silverleaf, no bands, 

qvolity tobacco made into fine cigars. 


50 ———- 


IN METAL HUMIDOR: 


100 e *7.75 


The Gift Supreme * 


This Christmas flatter the taste of 
@ particular smoker—give him 
a box of 
/ALMENDARES * 
Belvedere Pertectos ks, 
This clear Havana Speci 
Havana Wrapper and 100% ray 
Havana Filler is truly a cigar for 


connoisseurs in aroma, flavor and appearance ... 


unbeatable for quality and val 


cK 
MONEY BA 
GUARANTEE 


You take no risk. For 9 generation the HALL 
GUARANTEE hos "dood srchellenged "if vou f 


foge. Or sent 
fee. 


‘or post 
You pay poslman plut C.0.D. 


Ss HAI ¢. 
108-M EAST 16th STREET, NEW YORK 3, N.Y. 
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Hole Quickly Drilled in Wall Tile 
with Steel Cut Nails and Brace 


DRILLING holes in wall tiles often is a 
ticklish job, but I've found that it can be ac- 
complished quickly with a steel cut nail in 
a hand brace. The first step is to chip off 
the glaze. Because of the hardness of the 
tile, it'may be necessary to use séveral nails 
to complete the job.—AL Forte. 


MORTISE AND TENON 


FOR BEST RESULTS 


INSIST ON 


For your PERFECTION 


OIL RANGES AND WATER HEATERS 


@ lost longer « clean, uniform heat 
perfect flame control 


© potented INNER-FLOW construction feeds 
oil evenly, prevents shrinking, stretching 


© easy to install, adjust and remove 


PERFECTION STOVE COMPANY 
CLEVELAND 4, OHIO 
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after waiting --- you'll want the best 


anil in ott heat thai /effettion! | 


t 


For warmth without drudgery. Modern Perfection Oil-Burning Heaters 
keep your whole house pleasant and livable in cold weather. Dial control 
gives any degree of heat you want. Heat-directing shutters send heat where 
you want it, Blower and humidifier extend heat area and increase comfort. 
Economical, compact, Perfection gives you the time and comfort you need 
and want for Better Living! i 


For new cooking convenience! Modern 
Perfection Oil Ranges are unrivaled 
for convenience, beauty and ease of 
operation! Each of Perfection’s “High 
Power” burners gives any degree of 
instant, odorless heat you want. “Live 
Heat” oven assures better baking. Sparkling, clean, and easy to 
keep clean, Perfection ends the drudgery of fire-making—gives 
you time and strength for Better Living! 


For plenty of hot water! Modern Oil- 


ee Q #3 Burning Perfection Hot Water Heaters 


assure. a plentiful, convenient hot water 
Cd supply at all times—and every homemaker 
knows how important hot water is to the 
simplification of her tasks and the comfort 
of her family! 


3 Big Chores made LIGHTER— 
all your lives made BRIGHTER 


PERFECTION < 


RANGES « HEATERS ¢ HOT WATER HEATERS 
@ 7785-C Platt Avenue « Cleveland 4, Ohio 
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Enjoy Life with 


MILLER BREWING COMPANY + MILWAUKEE, WISCONSIN 
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featuring the new 


GOOD NEWS scr smokers of 


screw-stem pipes! Their hopes for a 
trouble-free screw-stem are realized at 
last by the perfection of an exciting and 

altogether different kind of pipe — the 

VanRoy Ajustomatic 
Vankoy Ajustomatic Through an entirely new principle of 
tena pipe manufacture the VanRoy Ajustomatic 
will not, cannot, lock at an off angle. This 
is effected by the patented design of the 
Ajustomatic stem which is set in an exclusive 
“float-mounting". The stem can be turned 
freely and repeatedly, yet stem and bowl re- 
tain their precision alignment for the life of the 
pipe Indulge yourself by owning the one 
and only pipe of its kind — a pipe in the 


VanRoy tradition of quality craftsmanship. 


VANROY COMPANY Inc., Empire State Building, New York 1 
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WILLIAMS 
MACHINISTS’ TOOLS 


Experienced maghinists pre- 
fer Williams Tgols because 
they help produce better work 
easier! 

Backed by more than half 
century of tdol-making expe- 
rience, you'fl find these daily- 
used shog tools not only 
well-desighed and accurately 
machined, but rugged and 
long-lasjing because they are 
drop-folged by Williams. 
Write Dept. S-11 for free Tool 
Data Sheets. 


J. H. WILLIAMS & CO. 
BUFFALO 7, N.Y. 


ABCE 


DROP FORGINGS AND DROP-FORGED Toots | 
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Flying Tiger Van Line 


(Continued from page 81 
freighter line on his old friend, Sam Mosher, 
president of the Signal Oil Company. Mosher 
consulted other friends, and the next day he 
made a counter offer. 

“If you can get some money together,” 
Mosher said, “we'll match it—dollar for 
dollar.” 

Prescott accepted the challenge. He cabled 
Dick Rossi, still flying the hump for CNAC. 
His phone hummed—to Duke Hedman in 
New York, to Jack Cornelius in Oklahoma 
City, to Bob King in Kansas City, and to 
others. Rossi kicked in with $10,000. Hed- 
man sent his contribution. The others came 
in, and Prescott added several thousand. 
When he finished counting, he had $90,000. 
Mosher was as good as his word, and the 
money was matched. 

Prescott dashed to the Surplus Property 
Board, which had acquired 14 of the Cone- 
stogas the Navy didn't want. 

“We'll pay $401,000 for all the planes, 
including spare parts," he declared. 

“Accepted,” the board told him, “pro- 
vided you pay half down.” 

Prescott jumped at the chance, He worked 
fast to get the additional money for the 
Payment. Before the ink had dried on the 
contract, he sold a pair of the planes to 
Azteca and four to Asiatic Petroleum. The 
remaining eight, all flyable save one, be- 
came Flying Tiger freighters. 

But Prescott had not reckoned with one 
item in the contract—the spares. “You may 
call for these parts at Philadelphia,” the 
board had told him. Prescott dropped into 
Philadelphia to pick up the spares. What 
he found was not a few boxes of struts and 
braces, but 2,000,000 pounds of wings, tail 
surfaces, everything needed to build and 
repair a Conestoga. 

“We got 20 boxcar loads of the stuff,” 
he recalls. “It would have been easy to 
build a complete airplane and still have 19 
carloads left over.” Unable to move the 
huge lot, he left it in storage. 

It was July 3 this year that Prescott 
acquired the planes. Only a few days had 
passed before one of the Conestogas took 
off from the Detroit airport California- 
bound with enough furniture to fill five 
bungalows. At 700 feet and just away 
from the field, a muffler pipe fell off, setting 
an oil-scavenger line afire. The pilot got the 
plane down safely, but the fire burned the 
craft and all its contents. 

“One up and one down,” grimly com- 
mented Jack Cornelius, operations chief. 

(Continued on page 234) 
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FINE PLATE: GLASS AT it 
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process of glass making 
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In 1923, a red hot ribbon of plate 
glass began to flow from a fur- 
nace in the Ford Rouge plant. 
Year after year, this ribbon 
poured out . . . rolled into a long 
cooling oven . . . moved onto the 
polishing line to be finished and 
cut into crystal-clear sheets. 
This was the first continuous 
process of glass making... capa- 
ble of producing more than three 
miles of plate glass every day. 
Started in a limited way in 
1920, this process was conceived 
by Henry Ford to make possible 
the use of finest quality plate 


glass in low priced cars, And it 
hastened another great 
“first”... safety glass as 6 
ard equipment “all around. 
policy, Mr. 


ess available to all Industry with- 
out royalties. ‘Thus, throughout 
the world, people 
the beauty and ui 
glass, not onl: 


their automo- 
biles but in their homes as well, 


Ford will produce many more 
such “firsts” in the future—to 
the lasting benefit of every owner 
of Ford-built cars and trucks. 


EXPECT THE “FIRSTS” FROM FORD! 
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ppThe Amazing Outdoor “Pocket” Stove of Tomorrow! 


fs 9) 


All during the war, this 
~~. famous Coleman Military 
\, Burner was used by our 

fighters on battlefronts all 
over the world—for cook- 
ing food, heating drinks, 
purifying water and even 
keeping warm. 

Soon, it will be the Coleman 
“Pocket” Stove you'll want along 
on every outdoor trip—the grand- 
est little sport stove you ever touched 
a match to! BURNS ANY KIND OF 
GASOLINE-White or Leaded! Ready 
in minutes for quick-cooking action. 


Philadelphia 8+ 


NEW Coleman 
*BPocke? STOVE 


Compact, amazingly efficient! Easy to 
carry as a quart size can of food. Only 
844 inches high; 44¢ inches in diameter. 
Telescoping case makes two handy cook- 
ing utensils. It’s the perfect pal for your 
hunting, fishing and camping trips—for 
vacations, picnics, backyard snacks. Thou- 
sands of uses around the home and in 
the workshop. Quality built for long, 
trouble-free service. Watch for the Cole- 
man “Pocket” Stove. You'll want one! 
New Pictorial Folder showing some of the many 
uses for this little “Wonder Stove” now in prep- 


aration. Copy will be mailed to those requesting 
soon as it is available. Write for your copy. 


THE COLEMAN COMPANY, INC., 264-PS, Wichita, Kansas 


Los Angeles 54 


Honolulu, T.#. © Toronto, Canada 


POPULAR SCIENCE 


NEW BALLENTINE 
SINGLE VALUE Tetate oie tolerances. fle ear ier 
CAPACITOR MOTOR “=.=! ” 


vere high heat losses 


Other QUIET Ballentine Motors from 1/1000 to 
1/12. will soon be available 


ke 
Capacitor Motor 
ship at its best 


RUSSELL ELECTRIC COMPANY 


358 WEST HURON STREET, CHICAGO 11, ILLINOIS 


Manujactros of BALLENTINE MOTORS 
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of the waterproof 
watch that winds 
itself! 


What keeps the Croton Aqua- 
matic going? The natural motions 
of your wrist! You can wear it 
night and day — it won't “run 
down” or need winding. 

13.5% MORE ACCURATE, TOO! 
In a 30-day wearing test by a famous 
laboratory, three Croton Self-Winding 
‘Aquamatics proved to be 13.5% more 
accurate than the average of nine na- 
tionally-famous stem-wind watches. 

2 A Croton has everything! Guaranteed 
| waterproof—resists shocks—sweep 
+ second hand—unbreakable crystal—ra- 
© dium dial. Everything a man wants in a 
17-jewel watch (plus self-winding) for 
only $49.50! rs, toc, 


Flying Tiger Van Line 
(Continued from page 230) 


“We did better than that even in China.” 

He was right. The boys had certainly 
piled up a record and experience in China 
that stood them in good stead. On Christ- 
mas Day in 1941, 14 Flying Tigers tackled 
70 Jap fighters and bombers over Rangoon. 
Hedman alone got five during his first crack 
at the Nips. Prescott proved his courage 
and flying ability by knocking down an even 
half dozen, “one here and one there.” He 
poured 1,000 rounds of ammo into a fast 
photo ship, literally burning up his guns in a 
series of bursts, before the Jap went down. 

Undaunted by the Detroit mishap, the 
boys started leaping around the nation, 
knocking on doors, asking for business, It 
wasn't long coming. On a recent Wednes- 
day night, two Conestogas took off from 
the airport at Bakersfield, Calif.—one bound 
for New York bearing four tons of straw- 
berries, grapes, and cantaloupes, and the 
other for Atlanta, Ga., with a similar load. 
All the produce sold at fancy prices three 
hours after the markets in those cities 
opened on Friday morning. 

‘The former Tigers operate their venture 
on a co-operative basis, consulting on all 
problems with Prescott arbitrating close 
decisions. ‘They offer a 24-hour service 
from coast to coast and will fly anywhere 
in the wofld. The voluminous belly of 
the Conestogas—the name means “prairie 
schooner”—can carry pianos, automobiles, 
or horses, and the boys hope to build up a 
nice business moving race horses six at a 
crack from track to track. As for perish- 
ables, refrigeration offers no problem. When 
told to keep such produce at an even 
temperature of 50 degrees, the pilots simply 
watch their thermostats closely and fly at 
the proper altitudes. 

Prescott thinks this is the most extensive 
business venture yet tried by veterans. 
Certainly, it's a novel undertaking. Hed- 
man dropped into Ashfork, Ariz., not so 
long ago to pick up an automobile that had 
been stranded there for lack of parts and 
landed the car in Los Angeles. At another 
time 24 Marines, anxious to hit California 
in a hurry, chartered a Conestoga for a 
special flight across the country. 

All the 20 employees, former AVG flying 
and ground men, spring frequent ideas for 
the use of their airplanes. The backers and 
the vets own the outfit half and half. But 
the vets run it. 

“We give them a little advice,” says 
Mosher. But the Flying Tigers find the 
loads and haul them—anywhere, any time. 
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Th e. IS LEONARDO'S 
IS FLYING MACHINE 
It never left the ground. Designed by the 


e than four centuries 
uth-bound symbol of man’s 


‘THE LINK was never made to fly. It is 
man’s first successful attempt to simulate 
airplane flight on the ground. More than 
twenty years of experiment and improve- 
ment have made today’s Link Trainer an 
engineering marvel. 

‘THE MODERN LINK gives you the “feel” 
of flight. You see and sense for yourself 
how a plane acts in the air, how it responds 
to power and controls. You learn the flying 
terms and what they mean to a pilot. You 
become familiar with the marvelous in- 
struments which have contributed so much 


to flying safety. 


cient urge to fly 


THE LINK is the standard training de- 
ice of the air forces and the airlines. Soon 


Link instruction will be available to all. 
When and if you fly, you will have more 
and safer use of your private plane if you 
are Link trained. Your time in the Link 
will prove invaluable. For the first prin- 
ciple of flying skill and safety in darkness 
and in “weather” is to know and to obey 
your instruments. Link Aviation Devices, 
Inc., Binghamton, New York. Makers of 
Link Trainers, Crew Navigation Trainers, 
and other devices contributing to the safety 
of flight. 


Leck training your tet hype 
170 thé FINING AGE 
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1 g fest Machine for Sudlusfizp,, 
115 4 CRE ALMMAC HUME 


American production experts have been making 
amazing records with Atlas lathes. They rely on 
them for precision work . . . for ease of set up and 
operation . . . for sound engineering to maintain 
accuracy through long ‘round the clock production 
schedules. 

That's important to remember when you select 
your new commercial or home shop lathe. Atlas 
has proved its precision, proved its dependability, 
proved its value, It is a great machine tool for you. 
See your Atlas dealer for complete specifications 
and prices and availability information. 
ATLAS PRESS COMPANY 
‘1155 N, PITCHER ST., © KALAMAZOO 13D, MICHIGAN THIS SIGN 
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HARLEY-DAVIDSONS Ww 
ON THOUSANDS OF ) 


Want -Fira&l” 
LISTS 


Eager for fun and thrills, 
many thousands of fellows are 


looking forward to the time 
when they can own Harley- 
Davidson Motorcycles. They 
know plenty about the depend- 
able performance of Harley- 
Davidsons under toughest road 
and weather conditions — and 
in the deluge of letters they 
send in, they keep saying, “I've 
got a new Harley-Davidson on 
my want-first list.” 
‘Thanks, fellows — and you'll 
get that time-proved dependability 
that has made Harley-Davidson 
Motorcycles famous for economy, speed, ris\ 
and stamina, The war has further demon- 
strated the unmatched power and lasting 
qualities of Harley-Davidsons, You'll be proud 
to own and ride this World Champion Motorcycle! 


~~ 


J] HARLEY-DAVIDSON MOTOR COMPANY, Dept. PS, Milwaukee 1, Wis. 
Please send at once free copy of 24-page “Enthusiast” Magazine, 
{ Geiser eee 
f : 
a ~ 
a - 


Addressicn. 
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“When I need a knife, I reach for X-acto!” 


Expert Hobbycrafter Says 
X-acto Indispensable For 
Fine or Heavy Work 


“Couldn't do without those handy little 
cutters,” says Kenneth Whatmore, New 
‘York advertising executive. “Boats are 
my main hobby, and I find a hundred 
uses for my easy-cutting, non-slip X-acto 
knife, both in heavy building and fitting, 
‘and in carving the trim by hand. 

“But believe me, X-acto is just as ideal 
for delicate jobs, too. Recently I designed 
1 model post-war store, and cut the whole 
thing out of cardboard, in miniature, with 
tiny showcases, furniture, and even a 
merchandise display. I don't know how I 
could have done such a tricky job with. 
out those keen-edged, sharp-pointed 
‘X-acto, blades to get in and around the 
sharp curves and corners.” 


X-acto De Luxe All-Metal Knife Chest, 
$5. Three X-acto Knives, with an assort- 
ment of extra blades, in a handy wooden 
chest. Dream gift for hobbycrafters 
‘man, boy, oF girl, 

Ret. US. Pat. 08. 
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Always Sharp, Always Ready 
—Blades For Every Purpose 
Quickly Interchangeable 


‘Take your choice of three firm-grip han- 
die styles, designed to fit the hand per- 
fectly, giving greater skill and control. 

‘Then slide in the most suitable of the 
10 assorted blade shapes. (This takes 
about five seconds.) Each designed for 
‘a special purpose. All of finest surgical 


‘steel, ground to scalpel-sharpness, 

See how effortlessly X-acto cute 
paper, rubber, wood or plastics. How 
easy it is to get that expert touch. 
Whenever you need a knife, reach for 
your X-acto— you'll have a lot lesw 
trouble, and a lot more fun! 


WHO USES X-ACTO? 


tlers, wooderafters. 
Botany and biology 
labs. Bookkeepers, 
taxidermists, tree nurseries. How do 
you use X-acto? We like to hear of 
new uses for this most versatile of 
knives. 


1. 
Son st 25 


® x-acto 


Xacto Knives & Knife Chests From $0c to $5.00 


ul Holder 


SS Vises 738 


KNIVES 
&TOOLS 


Buy where you see this sign. At better hardware, hobby and gift shops 
—or if not available write direct to 
‘X-acto Crescent Products Co, Inc., 440 Fourth Avenue, New York 16, 1N. ¥, 
Send for these Helpful Booklets: 
(1) How to Build Scale Model Planes. 
(2) Boat Whittier’s Handbook. 10¢ each. 
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‘ur vicToRY 20KDs ‘SAFE MEADLAMPS ARE "CORRECTLY ALND" MADLAMPS— 
WAVE YOURS CHECKID TOOAY 


ed for city driving 


They're right, they're 
For Guide Sealed Bean 


SAFETY SHARE THE RIDE— REPLACE WITH GUIDE 
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BRUSH COMPANY 


528 N. 22nd Street + Milwaukee 3, Wisconsi 
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Nonreflecting Glass 
(Continued from page 96) 


vacuum process to a mass-production basis. 
The number of coated elements made now 
runs into the millions and they have seen 
service all over the world, yet only a few 
civilian photographers have as yet had a 
chance to use thent. 

The Kodak Ektra was the first stock 
camera to come with a coated lens and was 
followed by the Kodak Medalist. Only a few 
of these had been manufactured when the 
war stopped production, The Eastman 
company has had its hands full the past 
few years producing cameras and coated 
lenses of many kinds for the services. 

The more complicated the lens system the 
more its efficiency is improved by the coat- 
ing process. The light loss—that is, the re- 
flected light—is around five percent at each 
glass-air surface, or 10 percent for each 
element in conventional lenses, With multi- 
ple-element lenses the transmission loss 
may add up to as high as 50 percent or 
more. When all surfaces are treated this 
loss is cut to a negligible amount. 

It is not, however, the greater transmis- 
sion of light that primarily gives the im- 
provements noted in photographs made with 
coated lenses. Rather it is the elimination 
of multiple reflections that bounce back and 
forth between the various surfaces, causing 
ghost images and haziness. 

A photograph taken with a coated lens 
against the light carries clear-cut detail into 
the deepest shadows, whereas the uncoated 
lens veils the shadows with haze. In color 
photography the improvement is even more 
pronounced than in black and white. There 
is more faithful reproduction of colors, as 
well as clearer detail. 

Since the vacuum process is hardly prac- 
tical for large surfaces, such as plate-glass 
windows, other techniques for this purpose 
have been, and still are, under development 
by a number of concerns. RCA Victor 
Laboratories at Princeton, N. J., report suc- 
cess from a process of applying electronic 
control to the etching of glass by vapor of 
hydrofluoric acid. There is no apparent 
limit to the size of the glass surface that 
can be treated by this method. Glass etched 
to such a minute depth as one fourth of a 
light wave's length is not frosty looking, 
but is actually more transparent than 
ordinary glass. 

RCA’s research in this field was based 
on the need for nonreflecting glass to im- 
prove the images in television, and this is 
another application where it will mean a lot 
to all of us. 
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No other ring sets 
use 26 Basic Designs 


No one piston ring design can 
meet all replacement needs. 
Sealed Power Individually Engi: 
neered Ring Se 
from twenty-six 
signs, which permit each set to 
be specifically engineered to do 
the best possible job in a partic 
ular make of engine with a pa 
ticular degree of cylinder wear. 

‘These ring sets are engineered 
to save gas without sacrifice of 
oil economy, to save oil without 
inducing friction and cylinder 
wear. Each set gives balanced 
performance in a particular 
engine. 


¢ made up 


Get every drop... 
and every mile from every drop 


MA X28 you don’t feel like “squeezing the gas hose” 
any more, but unless your engine is using gas eco- 
nomically, its life is being shortened by inefficient oper- 
ation. Replace worn piston rings now with new Sealed 
Power Piston Rings! They lengthen engine life, restore 
original power, save oil, save gas. ) 
The men and women of Sealed Power are proud of : 
© product—proud of its 34-year record of preference Pi 
ing car, truck and engine manufacturers—proud Pistons 
erformance of millions of S 
Rings in the engines of war. Your favorite rep: 
can get a Sealed Power Individually Engineered Ring 
Set for your car now. Talk to him today led Power 
Corporation, Muskegon, Michigan « Windsor, Ontario. 


BUY VICTORY BONDS AND KEEP THEM—GET $4 FOR $3! 
© 1945, Sealed Power Corp. 


SEALED POWER PISTON RINGS 


BEST IN NEW CARS! * BEST IN OLD CARS! 


Piston Rings 


Water Pumps 
Chassis Parts 
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75,000 


for boy 
MODEL BUILDERS 


8 UNIVERSITY SCHOLARSHIPS 
588 CASH AWARDS 
36 CONVENTION TRIPS 


Here’s the biggest news you've read in a lon 
time, You are eligible to try for these awards 
in the TWO competitions listed below—if 
you reside in the United States and are be- 
tween the ages of 12 and 19 inclusive. 
LEONIC COACH COMPETITION — 316 
1 including two $5,000 and. two 
Scholarships, —In“this,, you build. a. mi 
model Napoleonic Coach to plans we furn 


2, MODEL CAR DESIGN COMPETITION — 316 
ds $2,000 


Rules are simple and fair 


In both competitions the following regula- 
tions will prevail. Boys 12 years ol 
older, but not yet 16 by September 
compete in the Junior Division. Boys 16 y 
old, or older, and not yet 20 on September 1, 
1945, compete in the Senior Div: Le 
boys’ within these age limits are eligible to 
Guild Membership. There are no dues or en- 
trance fees of any kind. Each member shall 
receive, without charge, an official Guild 
membership card and button, and a full set of 
Guild drawings and instructions. Both com- 
petitions close July 15, 1946, and are open to 
all boys within the age limits, including the 
sons of General Motors employes. In all cases 
where the son of a General Motors empl 
qualifies for an award, duplicate awards will 
be made, 


Dent. 10 
FISHER BODY CRAFTSMAN’S GUILD 

‘An educational foundation sponsored by 
Fisher Body Division of General Motors 
General Motors Bldg., Detroit 2, Michigan 
Gentlemen: Pleawe enroll ‘me ‘in the Fisher Body 
trams Gud fr 16, de 

Napoleonic Coach Competition 
B) Nadel Car Design Conpetiion 
Send me full instructions without charge 
Name — 
Address 


City —______Zone. State 


I was born on the 


*100 MONTHLY 


IF SICK OR 
INJURED 


PlusHOSPITAL 
BILLS PAID 


ACCUMULATED CASH 


{or acidental lve of ile, tino 
‘Sout t,o, seamed 


$6000.00 


ACCIDENT BENEFITS 


4 rate pb $10 per month, 
Tang S1 mamths 


$2400.00 


SICKNESS BENEFITS 


fae a ang 0 months, up ts 


HOSPITALIZATION 
vt 


aye Spee day andthe 
fepsaar fr tenes oF 


‘come, pay hospital bills doctor bills, 
‘ete. Covers any sod all accidents, 
fll the common sicknesses, as speci- 
fied. "No waiting period for benefits. 


NO MEDICAL EXAMINATION 
required! Nored tape! Policy ised 
{by mail at BIG SAVINGS. Ages 15 10 
8. Actual policy sent lor 10 DAYS 
FREE EXAMINATION. Write for fl icecer”. 
ittoday. Noort. No obligation. Just 

send mame, age, address and name 


whom $650.00 
THE SERVICE LIFE INSURANCE CO. 


722 SERVICE LIE BLDG. OMAHA 2, NEBR. 


} ioe eet ik 
YOUR OWN ’ 


au’ saw FILING 


You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
‘Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
saws. Easy to operate—no eyestrain, 


SEND FOR FREE PLAN—shows how 

to start in spare time—no canvass- 

ing. Seod coupon mday—no sales 
will call 


Se | 
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‘Manufacturing Pronts ot; Magara Falls «Inamaplts« Atata » Oakiad » Oiabema City « Teenie 
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— ADD POWER 


j Like 


gloss, plastics... sl 


URGESS 
det -tool 


Trade Mort REG: 


a... ae 
SeETinG ESI cise « 5.9 «10 


LHS has never 


turned out better pipes, nor 
more pipes, in the 50 years of LHS 
pipe-making. And yet, so great is 
the demand that dealers’ stocks 


are often depleted. 
But, good news—with war's end, 
more and more LHS pipes are 
now available Han 
friends. ‘Not all 1 

but a big selection, and all 
pre-war quality and work. 
manship. Your dealer has 
them, 


dels ye 


‘The CINDERELLA Paint Brush 


comes into its own 


‘Any neglected and forgotten old brushes i 
home? . . . Prewar "100% bristle” brusl 


‘Alon plain friah. Removes old paint quickly ... Restores spring to 
Dosen: of other the bristles. “War Emergency” brushes require 
Also LHS hendvome models particular cleaning. Be safe with 


7 DIC-A:DOO 
: Tei Baush Bat‘ 


Sold at Hardware, Paint, Grocery 
and 5-&-10¢ stores. 


Reg.U.S.Pot Of. Patent Cereals 
FREE—"Pointers on Pipes""—Write “i 


LAM STERN, ING., Stern Bidg., 56 Pearl St, Broohiym 1. WY. 5€-/0£ size ass 
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FLASHLIGHT 
BATTERIES ! 


“Sp 


RAY>O-4VAC COMPANY 
‘MADISON 4, WISCONSIN 
OTHER FACTORIES AT CLINTON, MASS... (LANCASTER, OHIO - SIOUX CITY, [OWA - FOND OU LAC, WIS 
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CUSTOMBILT 


the joy does not pall 
«++So light, the jaw does not 
-+Because each CUSTOM- 


stummels and bigger bow!: 


either...Cured 


And styled by artists who use 


their im 
their h 


ination as well as 
«No two alike. 


CUSTOMBILT 


Pipe illustrated, $7.50. The CUSTOM BILT. 
Pipe collection includes a wide range of 
styles at $5, $7.50, $8.50, $10, $12.50 and 
up. All packaged in handsome gift boxes. 
Only at Better Stores. 


John Hudson Moore, Ine., 663 Filth Ave.,NY.22 
Distributors clio of Sportiman Pipe Mixture, Soslent 
Fine English Pipes ond Sportsman Toiletries for Men. 
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Radar of the Deep 


C 


inued from page 87, 


sound. In the schoolroom, a balloon full of 
gas is sometimes used to demonstrate this. 
A watch held against the balloon can be 
heard ticking far away. In sonar equipment, 
a chamber filled with carbon dioxide gas, or 
a vessel full of special ofl having the right 
acoustic properties, may be used to intensify 
the sounds picked up. 

Use of sonar was limited for a time by 
troubles resulting from changes in the tem- 
perature and density of sea water. Warm 
and cold layers, such as you have encoun- 
tered when swimming, refract sound waves. 
Submarines could hide in sonar “blind 
spots.” But now, allowance for the deflec- 
tions can be made when the temperature 
gradient is known. A device called a bathy- 
thermograph is used to obtain this infor- 
mation. It is a combination thermometer 
and depth indicator. One type of bathy- 
thermograph is used for close-to-the-surface 
recordings and another for deep readings, 
where much greater pressure is encountered. 

Although the employment of high-fre- 
quency sounds is a recent development, and 
much research remains to be done, the idea 
is old. Super-sounds may be produced by 
either magnetostriction or “piezoelectrici- 
ty," and use has been made of both methods. 

‘Magnetostriction transmitters are based 
on the discovery that certain magnetic ma- 
terials are bent rapidly back and forth when 
magnetized by alternating-current electric- 
ity. A steel bar, for example, can be made 
to vibrate at such speed that it will produce 
almost pure tones; the sound waves emitted 
in some sonar devices are created in this way. 

Pierre Curie (later to win fame as a di 
coverer of radium) discovered piezoelectric 
ity in 1880, when he found that certain 
mineral crystals change in thickness and 
length when excited by electrical currents. 
Conversely, when pieces of crystal are vi- 
brated by mechanical means, charges of 
static electricity are developed on their sur- 
faces. These crystals have a certain grain, 
or electrical axis. When they are properly 
cut into disks or rods, they vibrate, or oscil- 
late, uniformly. Hence, crystals can be used 
as “valves” to stabilize radio and radar- 
tuning frequencies. Quartz is used in most 
electronic applications, while Rochelle salt 
is employed in most sonar ranging equip- 
ment. 

Sound waves set up by magnetostriction 
or piezoelectricity can be directed like rays 
from a searchlight and projected through 
the cold, dark waters of the sea for miles. 

(Continued on page 250) 
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WATERPROOF 


stored to peace again... 


Shockproof, antismagnetic, rediom diol and 
hs ekable crystal, precision tested, 
id hand, 
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PIPE MIXTURE 


BELL WATCH COMPANY The Champion of Blends 
Tie and Life Bldg, Rocketeller CentetstNew York 20, N.Y. 


“travelo” is the Knit 
Jacket or Vest that has 
pt millions warm for a 
generation. “travelo” 
outdoors cuts chill winds, 
gives you that fresh- 
toasted feeling. “travelo” | 

indoors is a great fireside 

comfort. Style? Taste- 
fully tailored as ever! | 

They hold their shape 
Since 1915 = 100% virgin wool. At 
ine stores everywhere. 


REVERE KNITTING MILLS, INC. *) 


Makers of Revere Sportswear 
Malden, Mass. «302 Sth Avenve, N.Y. 5 
adi : Sn English Pipes ond Spornumen Toiletries for Men 
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De 
"Gash no — he never falls — they're all held 
together with Weldwood Glue” 


wn you want to hold things tight 
remember Weldwood Glue. It's 


quick to mix. . . easy to use . . : tremen- 
dously strong ; : : stain- 
free . . . rot-proof . : : and 


permanent. At hardware 


stores. 


WELDWOO 


WATERPROOF GLUE 


UNITED STATES PLYWOOD CORPORATION 
New York 18. N.Y. 


nase 


stores, lumber yards, chain | 
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WONDER” 


ELECTRIC_BUTTON 


:RUPTURE =. 


suffering the, tort 
omy irae dha reaea oh Seat hip a 


ig te 
{ining ‘uch veiuable information 
PREUMATIC APPLIANCE, 163 PARK AVE. H.¥.17,9.Y., DEPT, 728 


THE MYSTERY MAT, Dep. PS. 1, 727 W.achson 5, Mibwaee 2, Wi 


PLEXIGLAS-Lucite 


Lowest prices of all. Write for listings. 
Products. 533 W. Balto. St., Balto. 1, Md. 


Plastex 


CE Feds & So, terse ad Tren Supt 170, aes, 


“,. and our STEVENS 
delivered again” 


my 
1 boys. gee ay 
ince c c say we 

were brought up with a STEVENS rifle or shotgun ia our heads 
Tad oof deds before vs. 
“Whether we're in the field, a duckblind, shooting skeet, pest 
bunting or ng, we always look for—and get—better 
results, unfailing dependability and more all around sport from. 
‘our STEVENS. 
For moce than thi ofe 

‘models aod 


Fre shoodeg head depend on ‘e og 
‘ites am secursey. ott 
Top sie ad shgirnse wove scearty. dependably and euoreding 
J. STEVENS ARMS COMPANY, Chicopee Falls, Mass. 
Division of Savage Arms Corporation 


‘Manufacturer of STEVENS and SPRINGFIELD Rifles and Shotguns 
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eel 
WEAREVER 


5 
Even 


By America’s Largest 


welain Peer Manaslacturer 


Pen and pencil 
et, Mluseenced at 


Tis Hey ts Pen Deaty \\ 
TELESCOPE PRECISION 


‘The 1945 Wearever Zenith is fashioned with utter 
precision . . . the uncompromising standards of 


‘Telescope Precision! Its value is reflected 
in the skillful "C-Flow” feed, the accu- 
rate L4-carat gold point, the balance 
and beauty of ruby-topped Wearever 
Zenith. Made by David Kahn, Inc., 


Refill Leads 


stationery 
counters 
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Radar of the Deep 
(Continued from page 246) 


Some of the sonar ranging devices used by 
the Navy to detect targets will reveal the 
presence of certain objects at distances 
greater than six miles. 

The use of supersonic rather than sonic 
vibrations makes it possible to control the 
direction and concentration of the waves 
emitted with much greater accuracy, and 
to eliminate side echoes and extraneous 
noises such as those from waves and other 
ships which might mislead the sonar opera- 
tors. The new eyes and ears of ships, more- 
over, do their jobs as silently as those of 
people. 

Navy rangers have cathode-ray BDI 
(bearing direction indicator) scopes which 
tell the operator the direction of the object 
detected. Another indicator called the MTB 
(maintenance of true bearing) may be at- 
tached to both the projector and the ship's 
gyro compass. When this “target holder” is 
engaged, it keeps the sonar ranging pro- 
jector trained on the target regardless of 
the ship's maneuvers. 

Another interesting device that can be 
hooked to the ranging set is the AP (at- 
tack plotter). It has a special circular 
scope, similar to one type of radar scope, 
which provides a running account of a 
whole battle that may be raging around a 
ship beneath the surface. It was particu- 
larly valuable against Nazi wolf packs and 
Jap suicide craft. 

Sonar has even been combined with radar 
to produce robots called sono buoys. ‘These 
were planted in harbors, channels, and other 
waters to watch for submarines. Each buoy 
consisted of a small, floating radar beacon 
with an underwater microphone. When the 
vibrations of a submarine’s propeller were 
heard by this microphone, the radar trans- 
mitter was started. Each buoy was set so 
as to emit a distinctive signal. Planes and 
destroyers can move so much faster than a 
submarine that it often was possible to re- 
spond to these cries of alarm from sono 
buoys and drop depth charges before the 
submarine got away. 

One time off Scotland, the sonar story- 
tellers insist, a lighthouse equipped with 
underwater listening devices located a sub- 
merged U-boat and called up forces to sur- 
round it. Divers went down to tap on the 
side and tell the occupants in Morse code 
that they could either come up and sur- 
render or be depth-bombed. The submarine 
crew tapped back that they'd come right 
up—and did. 
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Ahoppy surprise ... that first experi- 
‘ence with ultra-light magnesium! % You 
may meet it in buying @ bulky metal 
toy .. « finding it unbelievably light. 
‘Such a toy is easy to carry up and down 
steps... in and out of playroom or base- 
ment. You'll bless that lightness! And mag- 
nesium is tough and sturdy, too—equal to 
all the punishment five-year-olds con give 
it, ® Millions will gladly pay a little more for 
products freed from useless weight. * Dow 
makes no toys. As the leading producer of 
magnesium metal, however, it cooperates 
with manufacturers in many fields who are 
developing a growing variety of new lightweight 
products for you. Keep your eyes open for them! 


-o male prodaismave! 


(EN ESTUA 


LIGHTEST OF ALL STRUCTURAL METALS 


ing producer, 
magresivm for oll uses. 

MAGNESIUM DIVISION » THE DOW CHEMICAL COMPANY, at 
New York * Baston » Philadelphia = Washington + Cleveland + Delrait » Chicago « St.Louis = Houston + Son Francisco « Lor Angeles  Soattla 


WORKSHOP 
WISDOM 


Gluing Veneers 
Cascamite urea resin glue is ideal for vencer- 
ing because it is non-alkaline, doesn’t react 


chemically with acid woods like oak or ma- 
hogany to cause stain. 


1. Make standard Cascamite mixture. (See 
package.) Add ¥4 Ib. fresh white wheat or rye 
flour and up to ¥% 1b. of extra water for each 
pound of Cascamite in the standard mix. 
Stir until smooth. This makes a strong, light 
colored, low-cost, free veneering glue. 

2. Apply glue to each surface. Assemble panel 
and all possible pressure as quickly as 
possible (within 15 minutes). 


3. Retain pressure overnight, if practicable. 
After pressing, air dry panels for 24 to 48 
hours. 


Why Cascamite is preferred: 


Easy to use. Cascamite is mixed and used 
cold. Makes veneering easy and practical. No 
heating of glue, lumber or caul boards nec- 
essary. 

Strong. Cascamite, even with flour added, 
is as strong and water-resistant as casein glue 
—as strong as the wood itself. 


Economical. You mix Cascamite as you 
need it. No waste. Used with flour, it costs no 
more than casein glue. 

‘Youcan get Cascamiteurearesin glue—and 
Casco, the standard household repair glue— 
10¢, 25¢, and larger sizes at hardware stores. 
NEW GLUING GUIDE containing household 
Fepair and gluing hints, details on veneering. 
Free on request, Address a post 
eaird Co: Casein Company of Amer- 


ia, Dept S18. 380 Madison Ave, 
New York 17, N. 


CASCAMITE © 


Dry Powder Urea Resin Glue 
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"Three Hardened ane = only spss 


Test-O-Lite wa 0 


+. LOCATES TROUBLE 
INSTANTLY ine! 


eae itis 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT-- QUICKLY 


L.S.BRACH MFG. CORP. 


55 Dickerson St. 


Newark, W J. 
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— ORDER YOUR EVINRUDE NOW! 


PRETTY SWELL . . . after all the wartime 
years of doing without . . . to be able to 
confidently say, “Next year I'm certainly 
going to have a new Evinrude”, 

Trouble is . . . so many people are definitely 
planning on owning new Evinrudes next 
year, that inevitably some of them are going 
fo be disappointed. 

Ie’s true, next year’s Evinrudes are on the 
production lines right now. And Evinrude’s 


FOR YOUR OLD EVINRUDE! 


Right now is the time co. make sure that your motor will 
be ready to fo on, your first tip next season. Take it t0 
your Evinrude dealer for a complete check-up, needed. re- 
Pairs, and safe winter storage. If you plan to turn it ia 
0 a’ new model, discuss a trade-in’ right now. Your old 
motor will be accepted as a priority down payment on say 


NOVEMBER, 1945 


hh OB Set ty 


facilities are more extensive and finer than 
ever before. But the demand for Evinrudes 
is unprecedented in Evinrude history. 

So, if it’s a genuine Evinrude you want, guard 
against disappointment by calling on your 
Evinrude dealer now. A modest down pay- 
ment will assure delivery of the model you 
choose. The new catalog of 1946 Evinrudes 
will be mailed on request — 

write for it today! EVINRUDE 
MOTORS, 5116 N. 27th Street, , 
Milwaukee 9, Wisconsin, 


EVINRUDE 


OUTBOARD MOTORS—— 
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Anco RAIN-MASTER 
“Dead - Locker” 


BLADE SNAPS ON=.. 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


‘A war-born invention—by ANCO—First 
for military eircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 


PATENT: 
MAKE JOE 


After all, it’s your car to protect. So 
youremind him.GetRAIN-MASTERS 
«patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
you buy ges. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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, Easy, Lasting REPAIRS! 


rocks, holes, dents in wood, poster, 
concrete, metal, et. — loose hondles, 


rungs, knobs, screws — mistokes in cor- 


pentry, etc. — fix them all with Savogron 
Crock Filler (hard os stone) or Sevogron 
Wood Putty (easily tooled). Just mix 
with water, press into ploce. Stoys put, 
hordens quickly, will not shrink! Con be 
pointed precolored. Ideal for models, 
inloys, ele. Patented! Big I-b, con enly 
20¢ of hordware ond point stores 
FREE CIRCULAR 


Describes these ond other 


THE SAVOGRAN CO. 
23, 


CRACK FILLER - WOOD PUTTY 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


HULL PRECISION ; 


Dial delicately balanced. rotating on Jewel 
m- 


HULL MFG. CO. 
P.0. Box 246-612 Warren, Ohio 


| DRILL-INDEX saan 


at 
‘er 


Broken furniture is one of 
many home repair jobs 
that can often be done 
easily with 

PLASTIC 

Woop. 


wy D> 
E-HANDLES LIKE PUTTY * HARDENS INTO WOOD. 
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Amazing miractes of the chemist— 
many kinds of synthetic rubber, won- 
der-working drugs and medicines, 
strong, weather-proot plastics, chemi 
cally treated lumber as steoog as steel, 
new alloys of metals of greater hard- 
ness, superior strength and lighter 
Powerful new insecticides, 
water-proof coating, new syothetic 
fibers, more powerful motor fuels, the 
lise is endless—all have played an imv 
portant part in bringing victory 

‘As peace comes these wonderful dis- 
coveries of our chemists will bring. us 
new and better standards of health, 
more comfortable living and greater 
prosperity. 


SEND FOR 


FREE BOOKLET 


Describes fully all Chemerafr outfits 
and contents. Explains many incerest- 


Mail coupon for your free copy. You 
will find it most interesting. 


This New Age of Chemistry offers 
splendid opportunities for a bright and 
successful future to young people who 
are interested in chemistry. 

The opportunities which ate open to 
alert boys and girls cannot be over- 
emphasized. Chemeraft will help you, 
as for 30 years it has helped thousands 

boys and girls, understand the 
sof chemistry. Performing 


rine! 
the many experiments explained in the 
manuals is also a source of exciting 
enjoyment and entertainment and will 
mystify your friends. 


Chemeraft has many exclusive fea 


ures not found elsewhere, and the 
manuals are a real treasure house of 
valuable information presented in an 


FOUR 
OUTSTANDING 
FEATURES 


Originally developed by Mallory for 
the U. S. Signal Corps, they give— 


From 4 to 6 times the life of 
the batteries they replace— 
in smaller size. 


Continuous service—need no 
rest periods. 


Practically constant voltage 
throughout operating life. 


a Far longer “shelf life’’"—with- 
stand extremes of heat or 
humidity. 


‘These features now are being incor- 
porated in designs for commercial use 
—look for announcements in the 
near future. 


MAitorY 


Tropical’ 


DRY 
BATTE RIES 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS 6, INDIANA 


ouT 
SE. ef AFTS AN, 
AreR'S DR. D py, 
ie FUEL BILLS wiry ars 


HKALK-KORD 


E SEAL CRACKS QUICKLY, EASILY, 
WITHOUT TOOLS 


Kalk Kord, the original non. rnc caulking 
compound fn soft, ropelike form, enables you ts 
ctactively seal window and door frames, eracks and 
crevices, inside oF out 
Just press Kalk-Kord into the crack or hole with 
fingers: no tools required, Kalk-Kord will not bard- 
ten, check, or crack. It nals Lightly and stays tight. 
Don't wait tin cold weather» 
—tse Kalk-Kord to seal out 
‘winters old right now, Tt cuts 
Treating bills saves cleaning of 
walls and drapes due’ (0. 2001 
nd dust, Use it also to plag and 
seal holes in wood ‘or plaster 
Kalk-Kord is waterproof and 
can be painted over at once, 
if desired 


Packed in convenient rolls, 
ready for use—neat and clean 
to work with. Anyone — and 
everyone —can use Kalk-Kord. 
Get a box today. 


ley Kelbskerd of your neorst 
SeereRecbeck real ere, or 


PRESSTITE ENGINEERING COMPANY 
3976 CHOUTEAU AVE. « ST. LOUIS 10, MISSOURI 


What warns 
expressmen glass 
won't bounce? 

What warns them not 


to crush or jounc 


| CAUTION LABELS 


At Stationery Departments Everywhere | 
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WONDER PEN ,;, 


is Back! 
Complete ELECTRIC Woodburning Outfit 
BURN BEAUTIFUL DESIGNS in WOOD 


Again available! The 
real thing! Finest 
quality electrically 
heated pen and all 
materials. Burn and 
etch deeply on wood i 
in rich shades of 
brown, Achieve gorgeous effects by ap- 
plying colors. Sandpaper and varnish to 
a fine finish, It’s fascinating fun! Dec- 
orate your room or home. Make good 
money selling your own handiwork 


ONLY PEN WITH DECORATE CORK { 
GUARANTEE 800 LEATHER, ETC. TOO 
WORKING HOURS Make coasters, trays, 
Long life point and Jackets. - 
heating coils, Com- 
fortable, cool cork 
grip, Standard 4% ft 
cord and plug, 


AVAILABLE DIRECT 

FROM FACTORY 
Fairimuracuns tee NOW. AT STORES 
all-purpose point for IN 1946 eS 


lining, etching, shad- Supply limited. Use cou- ~ yy 
ing. pon now $3 
ALL MATERIALS COMPLETE: 
Guaranteed Electric Wonder Pen 3 Plaques Approx. 4% x 4, 

2 Plaques 6% x 434 4 Plaques Approx, 3x 4 FOR 


4 Pe Bookends 5 x 4 


nt Brushes 


olore Paint OUTFIT 
Nails COMPLETE 

2 Sandpapers 
Bottle Varnish & POSTPAID 


SEND THE Pcoupon 


American Toy and Furniture Co. 
725 S. La Salle + Chicago 5 


Please send me complete 26 piece Electric Wood- 
burning Outfit direct from factory, $3 enclosed. 


Name. 
Address. 


City. State ; 
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es Maia! loday can sell Get the help of 


You those 


Winchester flashlight batteries are back. 
Your dealer has them a’plenty. And that, 
you'll agree, is good news indeed. 

Long-lasting freshness—plus bullet-fast 
light—has always made Winchester (No. 
1511) flashlight batteries prime favorites. 
And no wonder. One user voluntarily 
writes—‘, .. I use a big 5-cell ‘Spotlight’ 
flashlight. In the fall of 1941 I bought 5 
Winchester No. 1511 batteries for it. To- 
day (letter written in spring, 1945) those 
batteries still give me light. I think that 


is remarkable . . .” 


FOR 
ASK FOR 


LIGHT 


ACCEPT NO OTHER 


Remember, there is no need 
now to go another night with- 
out the help of the bullet-fast 
light of Winchester batteries. 
You'll find your dealer again 
has them. Winchester Repeat- 
ing Arms Company, New 
Haven, Conn., Division of 


Olin Industries, Inc. 


LOOK FoR 
DATE HERE 


this new Shop aid 
ANY’ —Photocopying! 


== ae) New, handy unit copies 
anything! Saves time, 
money and labor 


written, 
4, drawn oF 
phed—eyen it om 


es new copies of blue 
inte without tracings—or maken pholographic tracings from 
Eny blueprint, drawing orsketehs Ris Seekzoom ae eh ioe 

any boy oF girl-ean operate APECO. 


Emazingly simple procedure. 
‘out obligation, Write today, on your busi- 
eas letterhead, 
[AMERICAM PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St, Dep HUt ibe 
x Coleg, ih 
resentatives tn 
a ca 


VOLTS AC 
DIRECT CURRENT 


GET THIS 7x<e BOO 


Only book of its 
Kind ever published. 
Yours absolutely. 
free! ia 
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Most makes of power tools look alike — but... 
DELTA-MILWAUKEE POWER TOOLS 


1s know when he Fe 

mous power 100k 

i ou of 

‘sto help esse vou ol 

dobility, safety, economy. Or ploce 
beet dealer now, 30 thet you 
ie veceive delivery ot 


tet yor 


to decler to 
‘Ask your Delta de bbe 


A re Rls first shipment 
Then. 30 

Sour order with your 
Yee Be omens thon 
She ecrliest moment. 


"e how they ore 


A Whole Yeor of We 
Fun, Projects, and Id 


« 50° 


«ein THE Deltagram 


+. « the populer, plan-packi 
homecrofters’ magozine 


Delivered to your home six words and pictures. 

times a year. Page aft'r page The new subscription year 
of fascinating, shop-tested plans for The Deltagram has just 
and projects helpful in produc- started. By subscribing right 
ingbeautiful objects yourfriends now, you're still in time to re- 
admire, Ideas, news, shop tips ceive the first new issue. Fill 
on performing wood- ee out the coupon below 
working operations Jp y= and mail it today with 
more easily, more ¢ S14 coin, postal note, or 
quickly, more’ safely. “Wwuwaumee money order. Only 
Ceystal-clear, step-by- 2 50° for all six excite 
step instructions in ing issues! 


aia Tak 
TEAR OUT COUPON AND MAI 


UFACTURING COMPANY 


pel Milwaukee 1, Wisconsin 


NOVEMBER, 1955 as 


‘The Great Silver Fleet of Eastern Air- 


MSE lines standardizes on AC Spark Plugs. 
The remarkable reliability of these 
ceramic spark plugs began with the 


plugs which AC, alone, built for the 
Liberty engines of World War I. With 
Lindbergh, Acosta, Maitland, Byrd, 
— the Constellation and C-97,— these 
AC plugs set new, historic’ records. 
slitggt, And in Allied fighters and bombers of 
pon"? World War Il, improved versions of 
these ceramic AC’s further proved their reli- 
ability. 
‘AC pioneering with spark plugs for cars, trucks, 
and tractors made these aviation achievements 
possible. Indeed, it is one reason why 2 owt of 4 
new cars and trucks were AC equipped. 


AC SPARK PLUG DIVISION * GENERAL MOTORS CORPORATION 


LET'S FINISH THE JOB—BUY 
VICTORY BONDS 
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Electrically Welded Endless 


ed. Teeth accurately 
ralahitened Bend. ond 


tions perwit, from & 
‘bain these xs at 


 pruportlonl 
Your satisfaction is guarat 
BURRILL SAW & TOOL | Works 


PLYWOOD 23.02 


Ponel siz vp to 
ir. gum, 
ced! 


& pu YOUR OWN MACHINE TOOLS! 


Blueprints $1.00 - Catalog FREE 


SHORT CUT 


REPAIR FURNITURE 
WITH HIDE GLUE 
like the best furniture 
factories use.... 
Li dy to use with 


mixing or heating. No 
chilled joints, 


FRANKLIN 
Liquid ide GLUE 


IF YOUR HARDWARE DEALER 
CANNOT SUPPLY YOU send 
30c for Ye-pist to The Franklin 
Glue “Co., Columbus 3, Ohio. 
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BARGAINS in WAR SURPLUS LENSES & PRISMS 


To translate millimeter measuremem 


All Items Finely Ground and Polished but Edges Slightly Chipped 
‘or Other ‘Slight Imperfections which We Guarantee Will Not 
Interfere with Their Use. Come Neatly 


racked and Marked. 


YOU CAN EASILY MAKE 


Telescopes, Magnifiers Photographic Gadgets and Hundreds. of 
Exgerigeents with these Low Cont tamsear” Excelent for XMAS 


4 mm. equals one inch. 


yr shall not wet shot in the face. 2 
Slivered Prisms are used to 
90 


8 y ground and polished, 

tees to ‘bulld'‘a Perficope, Stereo attachment, range 
ote Excellent iso for experiments, classroom demon~ 

ntvatfons, Prism eneliy converted into desk 

fixing gold letters. 100 wold. lettre ‘su 

Order Stack. = 3008-N). Normally thexe 

from’s4'to'$30 wach, 


SILVERED TANK 
Stock = 3004-N, 


ima would retail 


SM 
$2.00 each Postpaid 
PLAIN TANK PRISM 


TO SEE 
THE COLORS 
OF THE 
SPECTRUM, 


Bold @ plain tank 
White" ncldent I 
uma beaut 


12" 


exible plastic handle, elrcular 


Construction. 4 brushes to set, range stil! to soft 
Stock = BO4-N 


Price $1.00 


5 Magnifying Lenses. . . Powers 


ot one, inch 
‘51:00 Postpaid 
38 MM KODACHROME PROJECTING LENS SET—Consists of 
Achromatic Lens for projecting. plus x Condensing Lens and 
piece of Heat Absorbing Ginss: wlth directions 
Stock = 4025-N ‘$1.95 Postpaid 
'S YOU NEED TO MAKE YouR OWN 
fe ACHROMATIC LENSES. 


HAL TYPE—Have Much Wider Fel 
Type. 

‘B007-N 11 Power Telescope 
5008-N 20 Power Telescope 
5009-N 40 Power Telescope 
PRISM TELESCOPES—Uses Prism instead of Lensos to Erect 
Image and-are much shorter than Terrestrial ‘Type. Have 
wide neld of view 

‘SO10-N & Power Telescope 
Sois-w 11 Power Telescope 
B0i2-N 20 Power Telescope 


$3.00 Postpaid 
1.13338 Peston 
37:28 Pestoaia 


SPECIALS IN LENS SETS 


Big 10 Poxe Project and idea Booklet with all seta. 
“Our Advertising Special” 15 Lenses for $1.60 
Postpaid: Por making your own powerful iclescopen. low bower 


Stereoscogie 
For experimental optics 


if pet 
Copying, ultra close-up. shots, 


many other ti 


‘30-Page Book, ad 
S15:00 Postpaid, he variety of Lenses and 
‘wih enable you to conduct countiens ex. 
‘Dulld's ‘ureat variety of Optical equipment, 8 
buy 
NEW 50-PAGE IDEA BOOK, "“FUN WITH CHIPPED EDGE LENSES" 
Contains wide Variety of projects and fully covers the fascinat- 
Ing uses of all Lenses in sets listed above—only $1,00 posthald 
LENS FOR KODACHROME EYE-VIEWER — Color corrected 
Cemented Lens af mm. dam. 2 inch Fle 
‘Stocks 6i29- “.. $1.00 Postpal 
MONOCULAR SET OF LENSES AND PRISMS 
From Navy's 7 x 50 Binocular All the optics you need to make 
2'T Power Monocular” Complete Directions included 
Stock = "'s101-6 ‘00 Postpaid 
SPECTROSCOPE SET. These sets contain ali Lenses und 
Prinmesyou geod f¢ male's Rpecttoncope piu FREE TS-one 
Stock # 1500-N Hand Type Spectroscope, . .. $3.45 Postpaid 


‘Stock = 1501-N Laboratory Type Spectroscope $6.80 Postpaid 


MICROSCOPE SETS 


Consisting of 4 Cemented Achromatic Lenses for making 
Power Pocket 
"The 


a 40 
nner rlar ing” Siero: 
‘dive you exceliont 
‘Mlcro-pitotography” 
$ 


Microscope or 140 


Consisting of Prism, Mirror and Condensing Len ‘used 
fogether with Stock > 10S7-N will make an excellent Aflero- 


Brajector enabling jou £0 get screen magnification of 400 to 
o0g"Fower according to screen distance ae 
MISCELLANEOUS ITEMS 
Hem 

Pentayon Prism. 


10 Pieces Circular A Plate Gi 

3 mm-—for making 

Heat Absorbing Glass 4” : 
fe Threaded Aleta! Reticle Colla... 

at Surface Aluminived. Mirror, 

Diam. tt s 

Neutral Ray” Filter. sive 4)  244¢ 

Inelinometer—Aireraft tye 

Eens Cleaning Tissue, one 

‘sheets) sine Hex 11" 

2° Diam. Reducing Lens 

Perfect 6 Power Magnifier 

Efossline Reticle—Diam 

‘Minimum order om above—$i.00) 


TANK PERISCOPE 


Complete Set Mounted Components 

we fun! Make a real Periscope, Use it to wee aver the beads 
Berereieas MaMSce Under water, to see out windows without 
Se ally Seated wae ether tale white Session 
Soiree Sane cee ht etd eeteay Conateactd fot 

Fi a iy og ed 
Ce are mot aad sate boat 
aod Say same "reqlre to" nah se ewcenugnl Fa 
Bevis sormalig retail ‘at $40 fo 850. Stock 2 TOON, $3.06 
ES ee | 
SSBB Ebates 


85 (Diam, 


idéo 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 
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NEXT TIME SAY SOLDERING S mpl fied 


with this revolutionary gun-type iron 
INSTANT = a een 
HEATING—Fast Handling = 


The sreonned BAKER Flash wil do the work of 


and you will get a 


FLASHLIGHT & BATTERIES ortermer, Oly 5475 pon pod, Wi wamormer, 
SE,95: Send creck or money eer 


famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


BAKER-PHILLIPS CO., 3053 Lyndale S., Minneapolis 8, Minn. 


For Tractors 
Makes wood sawing 
fast and easy, Can 

eut enough wood to pay 

for iteelt quickly. Eaally 

moved while attached, BIg 

heavy biade. FREE deialls 

OTTAWA MFG. CO. 
W-1101 Oak Ave., Ottawa, Kans. 
ONLY 


thas everyt 


‘ies et 


KEEP WARM! SAVE FUEL! 


ben sl 
0) 


er smn an TT mos) 


Curran, we 


BRIGHT STAR BATTERY CO. CLIFTON N. J. 


fsx ror fice J. W. MORTELL CO. 
MORTITE CIRCULAR 534 Burch St, Kankake 


BOTH BOOKS FREE 


REALISM 


WILL AGAIN BE 
YOURS — SOON! 


Along the gleaming right of way of 
your personal pike, Lionel freights 
and passenger trains will soon be 
rolling—newer finer, more realistic 
than ever before. 


Startling improvements are being 
made in both locos, cars, and acces- 
sories. Some of these things are “Top 
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Name. 
Address 
City 


Secret" and cannot be told now. 

New and undreamed of realism 
is on the way. In the meantime, plan 
‘out your new model pike. To guide 
‘and help you in your planning, here 
are two brand new books. They are 
FREE to everyone who loves model 
railroading. 


CLIP AND MAIL THIS COUPON NOW! 


The Lionel Corporation 

Dept. No. N 

15 East 26th Street, New York 10, N. Y. 
Please rush my Two Big FREE Booklets! 


.. Zone No. 


State...... 


’ 
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Make this simple test! See why you 


DEVELOP 
YOUR IDEAS 


We will protect and secure your pat- 
ents for you or further develop any 
patented or patents pending inventions 
much heat? Very . for manufacture. We build working 
models and offer you an expert en engi- 
neering service for developing your ideas 
from plans to finished products. Com- 
plete manufacturing facilities for vol- 
ume production. 


Write for full information—no obligation. 


ACCURATE 


TOOL GENGINEERING CO 
640 10TH AVE. SAN DIEGO 1, CALIF. 


with the genuine ESTATE 


ent, BELSAW MACHINERY. ‘omran 


FREE!! nosay caraoc 


Over 1000 teem Over 300 Photos 


Jeepe. tans ‘Send for yours today! 
AMERICA’S HOBBY CENTER 
Dept. $115, 40 E.21St. _N. Y. 10, N. Y. 


UILD IT YOURSELF! 
omolete 30 Wate Amplifier Set with all 


Before you buy any 
h Esi 
Heatrola Heater = - ARMSTRONG TOOL HOLDERS 
the recognized leader enabled American Industry to change 

for over 20 years. Circulates healthful warmth eer eee ore eee 

throughout the rooms...makes less fuel go farther. 


THE ESTATE STOVE COMPANY, Hamilton, Ohio 


fuetion machines 


Your best buy is the best you can buy | | i27 Si Sota ar tar anit 


altel tbe war aRAee 
++.the genuine trys ACE Toot Holders for home work 


ESTATE HEATER | en 


{00 Franinen Change 2, 0.5 A 
FOR COAL, WOOD, OIL 
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THE TRICK IN 
FINE SHAVING! 


Deft,swift movement...the hand 
is quicker than the eye with 
PROFESSIONAL Blades 
4 whisk, and you're whiskerless! 
The toughest of beards disap. 
ar like magic, and from this 
“package of cricks"comesa new 
shave sensation ~a skin-tingling 
glow that defies comparison. 
Try PROFESSIONAL Blades 
coday—you'll beamazed at these 
smoother, cooler, closer shaves. 
‘And remember, too you pay 
‘no more forthe Best Shave Ever! 


FOR MEN WHO 
REALLY KNOW PIPES 


MOUTHPIECE TUBE prevents 
becklow of mois 


CONDENSING CHAMBER trope ond 
holds bitter jvi id seciment 


BOWL GUARD 
shonk ond bewl dry 


Potented 


THIS PIPE SAFEGUARDS YOUR RIGHT TO. pure smoking 
pleasure! Bitter juices and slugs ore trapped by the con- 
de well and other potented features tha! make 
Royalton Crown different from all other pipes. Even after 
the longest sessions of steady smoking, the bow! and 
mouthpiece of this pipe remain remarkably dry ond cool. 


HENRY LEONARD & THOMAS, INC., OZONE PARK 17, N. ¥. 
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Lita 


terl 
“fall 


62 Marsh Building 
Belleville, Il, U.S.Ay 


MARSH STENCIL MACHINE v 


! 
Ee 


by Brircraf 


For men who 
appreciate 
quality 


q 


$9350 


AT BETTER SHOPS... 
INDIVIDUALLY BOXED 


mappa eo an 
jeer ts ‘NOM W ELECTRICAL APPiuaNes 
eee ata 
alam e epee 
of handsome models, either with or without 


Briarcraft, Inc., 347 Fifth Avenue, 


Answer Your Design 
Problems with New... 


Yor ARC WELDING 


Everyone connected with metal fabrication 
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J ond power, reduces beck preseors 
performance. Savings in gasoline will 


“ SANDEE MUFFLER co. 
7523 5. WESTERN AVE., LOS ANGELES 44, CALIF 


WAR SURPLUS BARGAINS 


Remove the screws and fill in the holes 
and any unevenness under the hinge or 
other loose fixture with Smooth-On No. 1 
Iron Repair Cement mixed with water to 
form a soft paste. Insert the screws in the 
soft Smooth-On and turn up tight. Over- 
night the Smooth-On will harden like metal 
20 GENUINE PREWAR SCAR Dan : 

sy, isn't it? nd just as easy to seal 
PIPE CLEANERS cracks, stop leaks, tighten loose parts in 
heating and plumbing systems with this 
half-century-old home repair necessity. 
‘eep it on hand for emerge 
inexpensive 1%-0z., 7-02. or larger sizes at 
your hardware dealer's. If he hasn't it, 
write us. 


TOpars eddress te Dept 


REPAIR HANDB: 
LANE TOBACCO, LTD., 156 E. 42nd ST., NEW YORK F R E E SAVES YOU MONEY 


and Peppy “Pal” 40 pages 
ric WY cen TRACTORS 


tions for doz 
© 1 to. 9 HP. Circulars on request. Bullding 

More ‘now=We supply repairs. for all SHAW 

Tractors sold in our 42 years in business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old auto parts, powered by 2 HP. 
gr larger air-cooled engine: oF walking 
type Garden ‘Tractor {sto 3 HP. or 
Sohvert truck or auto into Farm ‘Troe 
for. “Bach with steel of rubber tire 
will plow: Plans for 
Dullashe, "in, few hours, any one of 
above, postpald for "$1 

finich’ wanted) of ail 3 for $2.00 
Money ‘Back Crarantee 


diagrams. 
1 of practical, 


ar diree= 
cut 
repairs. Pocket size, Just send the 


SHAW MFG. CO. 


&> Bot ie: Match Reason EA ad 

Joa = ery 

fp Lg 
tha ye “NY 


_S 
Yous 


— wie 


gift to our customers, busi ; 
ployees—a gift of rare, delicious fresh fruits Aw: th a broken crystal is useless. Go 
that everyone will like. Just send your check i k him for a G-S FLEXO 
ler to Day and Young, Santa Clara, CRYSTAL 100% BREAKPROOF, Fitted while 
jogether with our Ch ss 4 4 

eon the melt ate you wait. Any size. Any shape. Guaranteed. 
one on time, with our GERMANOW.SIMON MACHINE COMPANY, Roche 


name as the donor on each box. ™ 
CXTRA MONE ¥. 
Fi WITH 
‘OR a YOU Les 


INVENTIONS FINANCED 


NATIONAL DISTRIBUTION ESTABLISHED 


Here's the superb EXECUTIVE GIFT BAS- YOUR NEW PRODUCTS DEVELOPED 
It’s packed with fresh juice-illed Butter- | Established manufacturer desires new products to 
‘sweet Comice Pears; Western Delicious Apples; | finance, develop and sell for you, Engineering advice 
ison Wonder Walnuts; plump, tender | availabe. Your right fe. Patented or not 
lates and ‘datees—the sweetmeat we can help you ma} pay. Send complete 


surprise. Price, Delivered by express Se ee ee 
anywhere in the U.S.A. RICHMONT, INC. 
‘215 W. 7th Street, 


Ten to fourteen juicy- 
fresh Buttersweet 
Comice Pears are 
firmly packed in this 
attractive gift box. 
Shipped anywhere in 3 

saci es 


S.A; exprese Hoc Cen [2° 


prepa 
Le ere pny FREE RADIO BUYING GUIDE 


$415. Prices include When Writing Advertisers Please 
delivery. ___Mention Popular Science Monthly 


IT'S EASY T0 ORDER! \senaus 
EDAGES 


the names and addresses of persons to whom 
GLUE 


you wish fruit gifts sent, and when you want 
them to arrive. 2—Accompany your list with 
our check or money order for the fullamount. 

that's all there is to it...we do the rest! SEND 
FOR FREE BOOKLET SHOWING OTHER GIFT PACKAGES! 


DAY AND YOUNG 


P.O. Box 27N + SANTA CLARA, CALIF. 
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1. Cleaner, cooler smoke enters your 
mouth, because— 


2. Sensational filter whirl-cools smoke, 
collects flakes and slugs, absorbs juices. 


3. Replace filter when discolored. 
Don’t Tolerate Tongue Bite. Try Milder 


Medico Filtered Smoking. SM 0 KI N G 


| 


with box of 10 filters 


60 Assorted CIRCULAR SAW BLADES $/] 85 


aud TWO MANDRELS ad¢ for Boncifrcs 


~ 


This sensational value is limited to supply on hond. Act fost it you wont 
this borgain. Blades are of laboratory tested fin 
Mangonese, .53; Nickel, Nil; C 

Molybdenum, .04). Sixty 


from .43 x .005 
wood, 


awel’ Pe 


SURPLUS TRADING CO. 
& MURRAY ST. oer. © #Ny 
NEW YORK 7, N.Y 


uild a Paying Business Now * 
= this \Simpitiod “ARC WELDING 
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WHEN <== 
S7ezD COMES EASY 


Strong and swift the graceful greyhound 
covers distance with bullet-speed be- 
0 the breeders developed fast action 
5 his foremost quality. Plumb tools, too, 
ore made for fast oction=10 de your 
‘work quicker and better, 


Your werk done faster. The hang, the 
of unblemished 
dle of selected 
Nickory, ore the features that moke Plumb 
nding wherever fin 
|. Fayette R. Plum 
phie 37, Pennsylvani 


NAIL HAMMER 
BALL PEIN HAMMER 


HAMMERS + HATCHETS + AXES « SLEDGES 
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RSELF UP-TO-DATE ON 
VENEERS 


LUMBER & SUPPLIES 


CONSTANTINE’S 


MASTER MANUAL 


era to 
never 


COLLECT U. S. ARMY 
Shoulder Patches ee 


adaaad 300 
SPRINGER‘S 


270 San Francisco St.,___EL PASO, TEX. 


Noatiiwes® med." eo" 


stint defers. 
SRE Sour: en ato 


A BSF sem Aven, Mitchell, $0. Dak. 


Learn Health Facts 


FREE BOOK on Ailments 


40-page FREE BOOK-—tells facts 
about Colon Troubles, Constipation, 
Stomach Conditions, Rectal Abscesses 
and Ulcers. Thornton & Minor Clinic, 
Suite 1149, 926 McGee, Kansas City, Mo. 
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WOOOWORKING 
Is FUN 


THE BATTLE-PROVED 
“TOUGH-TEST” WATCH 


; pacal a 
sheorcwons: Send fox dotalled,. desexigtive Worn: when you have a 


ee GOOD MITRE BOX 


Nothing gives the craftsman more pride and 


pleasure in woodworking than the ability to pro- 
LAM Rice neat, close iting, accurate joints That's why 
Taternationally fomous a modern Stanley Mitre Box should be in your 
| postwar selection of hobby shop tools. 
Now York OFF 


597 Filth Avenue, New ¥é 


NY. 


have special features galore: two roller 
in each saw guide ~ positive guide stops and 
stop plates ~adjustable spurs to keep work from 

| acer lever automaticall front 
je and saw when changing swivel position ~ 
HUNTER’S aquadeant graduated in degrees and numbered for 


COMPASS sawing 3, 4, 5, 6, 8, 12, and 24-sided figures — 


length stops for duplication. 
Hunting Case 
Watch type, All bc 4 75 Expert Help in Selecting Your Tools 
Metal, Send for Stanley's free booklet, “Th f 
—— ee Accomplishment”, It’s full of helpful elt 
Engineers All Metal Army for the home craftsman, and includes a primary 
Type Hand. Sightin list efisoole Cae Aan ue pf tools to be added 
j= as nm |. You'll also find the big Stanley text- 
L E V E L 9 book: “How to Work with Tools and Wood," 
s Soemceatty eset: It's yours for only $1.00. Mail 
$1.50 coupon today. 


PUBLIC SPORT SHOPS STANLEY 


13 5. 16th St, Philo. 2, Pa. No cop's THE TOOL BOX OF THE WORLD 


MAILNOW.. 
DIE-LESS sinvaavVoo8) 
DU PLICATING 


2115 Elm St., New Britain, Cot 


| Stanley Mitre Boxes, complete with back saw, 


Please send by return mail — 
© The FREE booklet: “The Joy of 
Accomplishment." 


© 188-page book: “How to Work with 
Tools and Wood.” $1.00 enclosed. 


peace ies 
tse fice 
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READY FOR 
THE TAKEOFF 


Before a Millers Falls Plane is ready 
for a take-off from our plant towards 
a happy landing in your hands, it 
receives such a double checking that 
you'd almost think it was the other 
kind of ‘plane. 

Such painstaking care helps to 
explain why Millers Falls fine tools 
have enjoyed world-wide popularity 
since 1868. Ask your dealer for 
the ones you need to improve your 
work and your pleasure in it. 


One Thing in Common—QUALITY! 


MILLERS FALLS 
TOOLS 


MILLERS FALLS COMPANY 


GREENFIELD, MASSACHUSETTS 
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SEND FOR THis 
TIME SAVING 


Ohm’s La 


OHMITE 


w Calculator 


Any Ohm's Law 
Problem solved 
7. with one setting 
Of slide. All values direct reading. (444°x9") 
‘Send only 10¢ in eoin to cover cost of handling 
OHMITE MFG. CO., 4914 Flournoy St.,Chicogo 44,1, 


UCCESS for YOU...in 

ADVERTISING 

Profitable @ Fascinating Many Opportunities 

Easy to learn in short time from an Expert. NOT 

a“Sehool”... A “Successful Adv. Lact ” 
Write: for Freebooklet. Ht Succesn for Yout 


6. HL JENSSEN, (B) 450 E Ohio St, "chicago 1 i 
FEET HURT? Wow Poot Cushion 


It’s a to do 
MA ¢. i, ao 


Amaze Mratity Entertain 
for thie hgh 


= vh Th business. We ah 
4 ate ‘Send’ ide toda: ~ 


,POUGLAS MAGICLAND, 
Dept. 5, Dallas 1, Toxas 


When Writing Advertisers Please 
Mention Popular Science Monthly 


Now She Shops _ 
Cash And Carry 


‘Many sufferers relieve nagging backache quickly, once 
‘disco ‘trouble may 


they. ver that the real cause of their 
bejtired Kidneys. 

‘The kidnery are Nature's chief way of taking the x- 
cess acids and waste out of the blood. They help most 


of 
coecay, betes ep airbin swelling. pufinees under the 
res headaches 

Srugeiat for Dosn's Pil, used 
for over 40 yeat 


es he 1 mule of hney ease Guth 
Dy relief am 2 ‘of kid rH 
Bat poisonous ‘waste from your blood. Get Doan’s Pills 
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‘YANKEE’ TOOLS 
also make friends 


Vast throngs of new shop workers, trained 
in war industries, used “Yankee” Tools for 
the first time . . . mastering fresh trade skills 
which will stand them in good stead in the 

| vital production period ahead. They learned 


what skilled mechanics have long known 


« that “Yankee” Tools complete innumer 
| able tasks faster, easier, and better. 


“YANKEE” SPIRAL SCREW DRIVER No. 1308 
1 Siva fr Every Purpose 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S.A. 


kIT 

S750 ed, Retventeaty serie 
high! Completely Inspe 
alld ‘Add ac tor peeting 

Catalogue only = Wes a 
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igh 
JOat for game room or 


ss Dept 4 
MARINE MODEL CO., INC. 29 W. 1Sth St., N.Y. C. 


Most Your Dollar Ever Bought! 


Professional-Type SUPER-WELDER 
makes it possible for you to 
MASTER THE ART 
of WELDING and BRAZING at home!, 


ONLY 


9° 


complete 
“SUBJECT TO 


5-DAY FREE 
EXAMINATION 


ar plants and tat 
Knyone "ean “earn 


It’s yours FREE! 


IMustrated Instruction Booklet 
Shows You How To Become Expert 
IN 4 SHORT, EASY LESSONS! 


‘SUPER-WELDER MFG. CO. 


23 Eost 20in sts New York 2 
=m mm = MAIL COUPON TODAYa mma 
H super-Welder Mfg. Co. 1 
1 Dept. PS, 23 E. 20th St., New York 3 N. Y. ry 
Tsetse SUPEROWELOER vin THEE Hal 
Payme ‘Send €.0.0. ' 
Bay co. a ary | 
oF ' 
Boones ' 
1 
=e 


TO CLEAN OUT 
ENGINES 


THSTAWTAA 


FREEZING weather brings many bax. 
ards to motors and their lubricating 
systems. Oil congeals and flows slowly— 
causes hard starting, battery drain and in- 
adequate lubrication of vital parts.. hence 

costly layups and repairs. Water—due to 
condensation—forms in gas tanks, creeps 

into fuel lines, carburetor and fuel pump 
«+.causes stalled motors and other troubles. 

‘Wise motorists forestall such hazards 

and—simultancously —fight sludge, gum, 

acid and corrosion—year round enemies 

to the long-life and efficient o of 
motors—with LOOSITE and 

Have your service station or dealer first 

clean out your motor. with LOOSITE — 
quickly, safely, economically; then add 
SILOO to fresh crankcase oil...and to take 

care of moisture in the gas tank and fuel 

Hines add SILOO to the gas tank. Reduced 
winter driving hazards will be your quick | 
and lasting rewards. 

LOOSITE and SILOO can be used safely 
and effectively with any type oil and filter. 


Petroleum Solvents Corp. 
General Offices: 331 Madison Ave., New York 17, W. ¥. 


PS. 1 you beat with ail write for information 
‘on our Fusl Oi! Tak Solvent. 
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ELECTRICITY FOR ANY JOB 


ANY WHERE 


i 


mae i [wee 
KK 100) 
) = nthe 
NY 7 


logs easiest way. Fells trees, One man operates. 
‘Fhousands in ue. Built tolast with heavy, ati saw blade, Poo 
itive safety clutch control: uses power take-off any tractor. 
OTTAWA MFG. CO.,01101 Forest Ave., Ottawa, Kan. 


INC. 


[26] JOPLIN, MO. 


ADDRESS A.I.G.A. 


do you WORRY? 


Why bere and suffer any 
longer if we can help you? 
ah yd 

iy greed iret a 

i tee iat 
TEED to bring YOU heavenly 
comfort and security—day and 
reas 
Seer UERO an" bard pute cs 
For men, women, and children. Durable, cheap. 
‘Sent on trial to prove it. Not sold in stores. Beware 
of imitations. Write for Free Book on Rupture, no- 
risk trial order plan, and proof of results. All Core 
So 


Brooks Company, 360 State St., Marshall, Mich. 
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GOOD NEWS 


for Your Eyes! 


ERE'S a new dival-lens magni- 
fier that noc only ¢riples the 
field of vision alforded by one-lens 
magnifiers, it steps up and 
Rances your vision to needl 
accuracy. Provides tind 


igpeccision wo 
ne Rlareene 
le in four powers of im 


by 0} 
graphic supplies. If your dealer 
eannot supply you, write us. 
EDROY PRODUCTS Co. 
480 Lexington Ave., New York 17 


TWIN-READER 


The 
All-Purpore 
Eye-Aid 


BINOCULAR MAGNIFIER 


Soon 
THE WORLD'S SAFEST ELECTRIC JIG 
SAWS will again carry the name: 


GYNCRO) 


SYNCRO DEVICES, INC. 


FERNDALE 20, MICHIGAN 


luicker. "than “any ‘other tool! 
jemains locked ta the work with 
hitnds vemoved, “Holds anything. 


Pi eking, Wrench aiid 
‘Tougle-Brest—-ALL IN ONE! Lieht, trim, 
idsome. Made of fine alloy steel. Zine 
Blateds aise ot and 10 
{PETERSEN MPC. co.. 
‘Dewitt, Nebr. ¥ 
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ATKINS 


«+. FINER SAWS FOR 
EXTRA PLEASURE 


It doesn't take # home workshop fan 
long to discover the all-around high 
quality of Atkins Silver Steel Saws... 
their ability to cut smoother longer. 
You'll get more satisfaction from your 
work with Atkins Saws because they 
help make every job easier. The finer 
design, keener teeth, and *Silver Steel” 
that goes into their manufacture are 
big reasons why Atkins Saws can help 
you make the most of your workshop 
hours! Types and sizes available for 
‘every sawing job: circular saws, hand 
saws, hacksaws, compass saws and 
many others. Send a dime today for 
the useful Atkins "How to do it” book. \— 


E. C. ATKINS AND COMPANY 


Indianapolis 9, Indiana 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


ARE WELDER 


Insulate Attic? 


Renog 
$2 Bedrog 
Redecorate 
Living Room? 
Basement Recreation Room? 
HERE'S REAL HELP FOR YOU 
IN MODERNIZING YOUR HOME = 


IT STARTS WITH INSULATION! 
One of the surest ways to have year 
‘round comfort i 
Balsam-Wool Seal 


FULLY. 
GUARANTEED. 


possible 
without 
installing a larger heating plant. 


NEW ROOMS FOR OLD —WITH NU-WOOD! | 
Nu-Wood Insu |x 
| 


terior 


home more serene, more 
quiet. With Nu-Wood, use 
Kolor-Trim_ predecorated 
wood moldings, 


IT'S EASY TO ADD THAT EXTRA ROOM! 
Sturdy and lasting, 
Wood Insulating Inte 
Finish makes it easy to 
build new rooms—or sub: 
divide larger space with- 
out structural changes 
Available in tile, plank 
or board, Nu-Wood 
makes possible fresh, 
modern treatments, 


BEGIN YOUR MODERNIZATION NOW! = We eit 
Use n-Wool Sealed Insulation to ‘aves Satyr one 
assure comfort—use Nu-Wood Interior ce 
Finish to increase utility and beauty! 
We'll gladly give you full info: 
tion about these two products 
and about how you can use 

the coupon! 


Enjoy unmotched sweet 
ing quality, outstan« 


ALL TYPES 


FOR MORE TOOL 
= MILEAGE 


Renter O 
Name 
adres. 
City 


GUARANTEED 
SEALED INSULATION 


BALSAM-WOOL » PRODUCTS OF WEYERHAEUSER  NU.WOOD 


Ask Your Dealer 
ad 


UTICA °° Forces root coat 


FREE! most COMPLETE 


RADIO PARTS 


EVERYTHING in RADIO 
ELECTRONICS for Training, 
Maintenance or Repair 


ILLUSTRATED COMIC 
BOOKLETS 


THE KIND MEN LIKEL 
(VEST POCKET SIZE) 


PLASTICS Assembly SET$395 


Earn Big Profits at Home NOW! 
Learn to manufacture fabricated Plastic Items! 


Our sets and simple instructions open the 
doors co this new Big Earnings field. Get 
in on the ground floor! Earn while you 
learnt Make beautiful gifts with our setst 
‘A complete package of plastic materials— 
jigs—instructions to go with each set. 

Special introductory offer postpaid, $3.95 


omnes cores, euse THERMO-PLAST 60. 
Dept. B 737 Venice Blvd., Los Angeles 15, Calif. 


DICK KOLLMAR, 
Radio's Popular “BOSTON BLACKIE” 


chooses Forecaster! 


"Top of my Xmos Gift Mst for 


Dick Kollmar js wypical of 
the gfegiving American who knows 
ife-long enjoyment a Forecaster 
& yield. It’s a finely made pipe 
that gives real smoking pleasure 
without d ling a premium price. 
Tae 's just why so many Forecasters 
ies to servicemen . . . they 
ind real pleasure and mend 
in a Forecaster smoke. If your 
dealer is temporarily out of stock, 
it's because the armed services come 
first. Keep asking though! Once you 
own a Forecaster you'll enjoy it al- 
ways. National Briar Pipe Co. 
Jersey City, New Jersey. 


$1.50 


WORK CAFS 
Washable comfortoble end 
cool; with breather eyelets, 


© Here's another exclusive work 
garment you'll be glod to know 
‘about—Carhartt Brown Duck Over- 
alls. 


Built for those extra tough jobs, 
these 11 oz, bib overalls and 
coats to match are just the ticket 
for structural workers, bridgemen, 
electricians, and finemen, rood 
builders, foundry men, ship work- 
ers, truck drivers, freight handlers 
and a hundred and one other 
rough and ready occupations. 


Mode by the makers of the fo- 
mous union lobel brand of Car- 
hortt work clothes, they're depend- 


unions for over 50 yeors—BUY 
CARHARTT OVERALLS. 


HAMILTON CARHARTT 
Detroit Mich. 
Atlanta, Ga. 


UNION MADE WORK CLOTHES 


ROWN DUCK 
OVERALLS 
For Those Extra 


GALLON 


y balloon-tred bicycle 
‘alteration of bike 
Easy to operate 


120 MILES PER 


for descrip 
tive. illustrated. Mterature. 


WHIZZER MOTOR SALES CO. 
Dept. 8, 3132 E. Washington, Los Angeles 23, California 


20 Sourste $9.00 


SETS ONLY 


OVERALL CO. 
Corhartt Park, Ky. 
Dolles, Texas 


A DANGER SIGNAL 
i amsocinted with Hardening of the Arteries 
a Strove! Paralysis, Heart ‘Trouble; idm ney incase 


50 Years a Friend to Organized Labor 


SUPER HACKSAW 


AND FLAT DIE FILE HOLDER 


‘The too! wich 100 wues! Holds broken hace 
few Blades ‘mechanics lectricaes, 
imbers, auto med rlsbysts andre: 
irmen. Perfect 
echo need 


‘wheel or 87s 24-ehrea 
Seafchscl sich kde sys0 
one 


Ste deme 


CRANDALL MFG. CO. 


1512 West Slauson, Dept. FB-12 
los Angeles 44, California 


POPULAR SCIENCE 


Meet the new Ford for 1946! 
Big, beautiful—and with more 
new developments than many 
pre-war yearly models . . . It’s 
new in style—with a broader 
hood and bright new massive 
grille... There’s ten more horse- 


power—and still more over-all 
economy .. . And for a luxuri- 
‘ous, level ride, this car has new 
multi-leaf springing. Always, 
you travel smoothly, 
gently . . . Take your 
choice of two great en= 


gines. The spirited V-8, now 
100 horsepower—or the lively 90 

Si Production 
fast hitting 
its stride. Keep in touch 
with your Ford dealer. 
FORD MOTOR COMPANY 


Coo 
Theres a LOOP in your future! 
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SILVERPLATE 


The Tool of A I 
1/01 USES 


Wg charge collecte 
R TODAY 
WOMECRAFTERS, Dept. 0-11 
360 NORTH MICHIGAN AVE 
EHICAGO 1, ILLINOIS 


FREE BOOK Tells How To 
—get better gas economy 
—prolong tire life 

—preserve exterior finish 


AUTOMOBILE 


USER'S GUIDE 


with wartime 
‘swagestions 


—keep your car in the best 
operating i 


Get a FREE COPY from any General 
Motors dealer, or use coupon below. 


Customer Research Dept., Room 1764 I 
GENERAL MOTORS, DETROIT 2, MICH. 
Please send FREE COPY of new edition 64-poge 
“Automobile User's Guide"—containing 196 
proctical suggestions on care and operstion. 


Bieore print 


~“pleese print 


Zone 7 


aa | 


BIG MONEY NOW IN 
LIQUID MARBLE 


THREE wonderful new opportunities for your own big money- 
making business —regardiess of your age, sex, or previous 


3, FREXIDLE MOLDS. Tor plaster casting. 


YANYONE Cy CREE | 


THIS IF Yiiig 
me. HAVE’ Ain 
{JOUR ‘CHART i 


Baa ONE eo best FS 


Edwin W: LANE CO.. bept, PS. 32 W. Randolph St Chicano 1. 


“JACKPOT” 


Home Model 
COIN MACHINE 


10" 1 construction. Wt. 16 
‘send $10.00. deposit itance egB. 
FOB. Chicago. Immediate det “Back $49. 


Webb DISTRIBUTING CO 


JI.612 NORTH MICHIGAN AVENUE 


CHICAGO 11, ILLINOIS 


HOT, READY FOR USE ONLY 20 SECONDS 
Sr srruss $f loan nt Rik 
o— 
20-5135 


<— 
a 


work ‘Detter iob,. 3 
Tike ie IDEAL TO GIVE OR GET Fo! 
CHRISTMAS! 80) 
money back GUA} 


PLATING 


log SRUSH PLAT 
ING KITS. ® SMALL TANK PLATING UNITS ® SPECIAL 
HEAVY DUTY PLATERS © Complete kits {less batteries) 
ft $1.50 per kit ond up. Unconditionally guaranteed! 
RAPID ELECTROPLATING PROCESS, INC. 
1414-8 South Wabash Ave., Chicage 5, Ill, 
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The saw most 
carpenters 


The widespread preference shown for Disston 
Hand Saws by carpenters and other saw users 
is a tribute to their fine cutting qualities. Rec- 
ords show many instances of Disston saws that 
have been in use for a half century or longer. 


During the present shortage of tools, owners 
of Disston saws have been particularly fortu- 
nate. The fine quality of their saws has kepc 
them serving well through the emergency, and 
assures many more years of dependable service. 


Many hardware retailers and saw repairmen 
provide a special saw sharpening service. They 
will be glad to help you keep your Disston 
saw—or other quality make—in good, service- 
able condition. If you need a new Disston 
saw of other tool for estential work, discuss 
your problem with your Hardware Retailer. 


HENRY DISSTON & SONS, INC. 


1110 Tacony, Philadelphia 35, Pa., U.S.A. 


: ASK FOR YOUR FREE COPY 
wy Ask your Hardware Retailer for FREE copy 


‘of the Disston Saw, Tool and File Manual, 
of write to us. 
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lhe Zest 


arlin 
ELELES SINCE 1870 


© Marlin Rifles are being made again! 
Quantities are limited but several 
thousand sportsmen will soon own 
brand new Marlins . . . the best in 
75 years. Honest guns—safe, ac- 
curate, long-lived. Built to standards 
that made the name famous, with 
war-improved skills. 


If you're lucky enough to 
get a new Marlin, treat it 
well. Iewill repay your care 
with many long years of 
service, 


Marlin * 


FIREARMS COMPANY 


New Haven, Conn. 
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STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 


New, Complete Proctical Co 
ce vensinng. WRITE FOR CIRCULAR. 


“4 


a re ‘aoe 


‘Goments, dyer on 
Siher lees ‘weplies, tool Send 10e ieday for complete 
Cotoles 


CARMEN-BRONSON CO., Dept. 11-A 
165 E. Third St. 


POPULAR SCIENCE 


GET BIG prorits from 
SMALL INVESTMENT 


OTTAWA 


6 H-P LOG SAW 


Log Saw of the 
Future TODAY! 


@ IT’S BIG! 
2612" WINGSPAN! 
@1T’S AUTHENTIC! 
Right down to 
the last detail! 
4a 


FELIS TREES. Sey 
SAWS LOGS Fast, Easy 77 


Demand for wood increases! Prices are higher | 

than ever before. You can make real money sa 

ing wood, if you have an Ottawa. Equipped | 
r-cooled 6 H-P engine. De- 


Seat 


USE FOR OTHER JOBS —when not sawing wood, At your 
use engine for any belt job. Thousands Comet 
FREE BOOK and price fist. Write toda: Dealer 
OTTAWA mre b 
“Cewtwnent tecTae, Z ONE OF 
SOLDERING MANY 
IRONS Z OUTSTANDING COMET MODELS 


on coarrawon ov 1 Z You'll find your biggest model-building 
"GZ thrills in Comet’ ALL BALSA Solid Model 

e B29! A superkit with many finished 

semi-finished parts; finished turrets and 

fers of formed plastic: scaled dual 
complete decal sheet, many other 
features! Comet Design makes it easy to 


TRAILER AXLES, HITCHES, AND PARTS build—assures better results! 


(COMET MODEL AIRPLANE & SUPPLY OO, ENC 
» CHICAGO + _ NEW YO! 


AIA 


WAUSAU, WIS. 


SHARPEN YOUR DRILLS WITH THE 


E-Z nisl AEE 


gies, Tho 
fand repair sho} ori hops-—wherever accurate 
allied, 222 is nimple to operate. Gives tase iF. perfect hole centers and 
ithce. Guaranteed to do the work or money bs 
SHARPENS ALL ROUND SHANK S FEOM THE. SHORTEST 
" LONG—3/32" TO 1 1/16” DIAMETE 
Save money wir 2. Comes compete wth Inseruc 


FRED F. TEN EYCK, 23 stcts "2h 


Nearly 


A YEAR'S 
SUPPLY 


~ CLEANERS 


240 in Handsome GIFT CHEST 


you've bought pipe cleaners 
you'll never go back to 
nd you'll always ha 
for a dollar bill will bring 
's supply of h 
Yr pipe cleaner 
Mast ‘abso 
1 


LIE 


Yer 


hographed. re 
's them an ideal 


a 
A 
f 


at 
Rochester fie ‘Cleaner’ Co., 
4 


CITY & STATE... 


re we : 
aT EES 


ECHOPHONE cc-1a 
RADIO RECEIVER 


Be one of the first to own this papular commu- 
tions-type set for short-wave and regular 
ddeast reception. Many new features! Covers 
entire tuning range from 5$0. Ke. to 30 Mc. 
(550 to 9.85 meters) in 3 bands. For 115-1 
volts AC-DC. Automatic noise limiter. Built 


PM" speaker. Compact and. reli- 
able. Complete with tubes: Nets... $250 
0.8. Chicse 


‘ALLIED RADIO COR! 
833 W. Jackson Bivd., Dept. 7-LL-5, Chicago 7, I. 
Gi Ship ECHOPHONE EC-1A at earliest moment. 


inal G Fall Payment 

Bi Endlosed 6. ‘© Part Payment. BalanceC.O.D. 

Send full information on Communications Recei 
ers and Time Payment Plan, without obligation. 


Nam 


AMAZING NEW 
LIQUID INSULATION 


pi 


Fights 


Electrolysis 


and Corrosion! 


You'll find hundreds of uses for PIB, the new Liquid insu 

fom in your hon or commercial abo Tt prevent electra 
nis with non-eolderabie joints»... fights battery corrosion 

nd shorts: between terminals, ‘BIB’ moiature-p 

ignition system, seals old 

types of batteries last longer. 


PIB flows easily... penetrates...dries plinble... 
4s so effective that it's used on engines of Army and Navy 
Vehicles during amphibious operations. Use PIB on any 
sling or electric motor“. fndustrial abd farm machinery. 
home appliances, boats, planes. 


1 TREATMENT FOR 6-MONTH SAFETY! 
Veer. bottle... 75¢ 4-0. bottle...$1.50 (ys) Provueh 


Send TODAY for FREE booklet on PIB 


U.S: Industrial Chemicals Ine, Dept. E-5, 
60 E. 42nd Street, Ne 


SPRINGBOARD 
TO SUCCESS! 


DRAFTING 


Reap 1 Cat be "the tos 


‘impariane act of 


‘International Correspondence Scheuls, Box T6404, Se 


WATCHES WANTE 


=uall kinds, even Ingersolls. 


NUT 


BROKEN OR 
USABLE 


Highest prices 
‘Cigarette Hehe 


Dept. PS, St. Loul 


ied promptly. 
jolland Bide. 


AND SCREWS, 
esa TO YOU 
‘WASHERS, Etc, 


BIG 5 LB. ASSORTMENT 


More than 1000 
pieces, Great for 198 
then, hobbyists, ex 9 i So 

$3.69 


. Satisfaction guaran- 
By teed. Order now. Write 
PA tor bargain list of fiber, 
@ Bakelite, rubber, felt 
‘washers, pads; radio lugs, 
EW @; clips, connectors, etc. 


UDSON TRADING CORPORATION 


NI61 W. Hubberd Street Chicago 10, 


POPULAR SCIENCE 


MILL IT NOW IT CAN BE SOLD 


ON YOUR LATHE [ig <a “MOSSBERG GI” 7 


Named in honor of the world’s best 
fighting man. Used by U. S. Army and 
Navy for training and marksmanship 
instruction. Your dealer will be sup- 
Sieh) Jb) plied with this rifle and other 
models as promptly as possible. 
MILLING ATTACHMENT Use coupon below for free, illus- 
 sainablsi cited trated, descriptive folder. $26.20 
($26.96 west 
ofthe Rockies) 


you can do milling: cutting keyways, 


Now 
Hotung surfacing sane at anes 7 


22 caliber, T-shot, bolt 
‘action, clip repeater 
— Model 44US. 


Standard on the “Monat 
Ne io. 


eal ebb. Sond fer wor Geir 
CHICAGO TOOL AND ENGINEERING CO. 
(fru of PALMGRE PRODUCTS fo 
15396 South Chicago Avenue ® Chicago 47, timate 


0. F. MOSSBERG & SONS, INC, 
NEW HAVEN 5, CONN. 


S8TIL St. John St., New H. 
Sirs: Please send me your free descriptive folder 
‘on the "Mossberg G.I." 


NAME. 
STREET. 


metals — for etching. 
ns. Easy to follow any 
with pocket clip. 


|AS-MILHAUPT are GOMPANY ftps wsconate 


2,160" SPOOL of SCOTCH TAPE gS) 


50° 


. POSTPAID 
OLSON RADIO WAREHOUS! 


Pulsing steadily, hundreds of times a mile, 
Pump Is the strong, reliable heart 
‘ef your fuel system. 
faithful service bec 


scientific 


bas gi you long, 
of its inbuilt quality and 


that faithful service indefinitely, 
ov insist upon an AC when you 


it 
your present pump with @ 
new or rebuilt one. 


‘AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 


TAKE CARE 
NEW ONES 
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YOUR CAR TILL 
ARE AVAILABLE 


Shinola Shoe Polish really does 
a job on scarred-up furniture! 


© If you've ever tried Shinola for covering up nicks or 
scratches on furniture, you know what a really professional- 
it does. You opply it os you would any wax. 
too. Whether the fur- 
niture you wont fo touch up or refinish 
cherry, maple, walnut, mahogeny, or 
1a colored wax to do the job. 
inole Waxes ore swell for pr 
cirplane and ship models, too. Keep th 
ind when you're buying Shinola Shoe Pc 


SHINOLA—10¢ ¢ 
IN ALL COLORS 


TAN (RUSSET) * BROWN 
OX-BLOOD * BLACK (tn Canada it's 


eawwith LIVE WHITE MICE 


Stunts with 


Post war models now available 
No other Welder so compl 
A Forney Welder is a complete 


workshop in itself. You can do any 
Kind"of? Welding, "any" poaition: 


¢ ‘castings, “copper, Urass, OF 
‘aluminum. Solder intricate work OF 
the heavi 
‘better penetration—no ma 
Nowavallabie in si voltages 
220, “Tio! a0 and'32 vou 


UNCONDITIONALLY GUARANTEED 
mun glass insulation 


meres no better" aterials ot any 
Brice than is found in 


ce. From $20 up. 
FORNEY MFG. 

FT. COLLINS, 
POPULAR SCIENCE 


Built with voltage 
control 
Better on R.E.A. Lines. 


co 
coLo. 


MADE 
FOR IT 


Heavy Body 3-IN-ONE Oil 
helps electric refrigerators 
and other household equip- 
ment give longer, 
quieter service, Cuts 
repair bills, 


YOU CAN BE WED 
YOUR OWN 


ARTIST! 2) 5.2% ope 


Guides you can now do profes 
‘sional bs 
COMPLETE KIT $400 
No, 208 only = 
2 vidual gui for os Uttle as, Z0c each 
MAKES AN EXCELLENT CHRISTMAS GIFT. 
He unobtainable focally send $1.00 tor ape: 
elal kit No. 208, plus Se postage, 
Dealers write for profit-making details, 
STENSO LETTERING CO. 
2510-A Elsinore Ave., Baltimore 16, Md. 


‘Adler Elevator. Shoes 

ACR LLLE make you almost 2: 
TALLER, “Confidential! 
‘and comfortably, the 


Announcing—A New 
Drill Press Accessory 


THE BARRON 3545 
ROTARY SURFACE 
SANDER 


Note these Special 
Features—Made of Al- 
‘cou aluminum. Machi 

tnd balanced for smooth 
tion in drill press chuck. For surface sanding woods, 
plastic "oc ‘polishing metal suriaces. Complete with 26 
‘removable sanding cup discs. No messy glucing 

deeded, Leaves an agate smooth absolutely true surface 
Enish. Does nor leave waves. sioples steps or striations 
elrool of is Kind. Shipped 
NAY MONEY BACK GUARANTEE for 3593. 


The IMPROVED Barron 
Multi-Purpose Drill 


Press Planer. 57" 


sal tice plane mph 
Nesgatectesreeathcs 


oa 10 


Timits—bur rabbets, routs, 
joss, panels, grooves, bead 
cut abbets, tenons, panel 
Special Barron ‘extra tone 
pods 9 


Baron ALL-METAL 
Auxilary ear 
PRESS Te 


<=> 


Hard Alcoa aluminum die casting heavily ribbed—mach- 


ined both sides. Has 234 sq. inch extra large working 
surface. Equipped with a Steel 
also be used for shaper operations, innumerable other 
rill press uses. A real buy at $8.85, express collect. 
See Your DEALER . . . Or Write For CATALOG 
BARRON TOOL 0O., INCORPORATED 


BARRON worx'suor TOOL 


ner Fence. Can 


NEW-ALL Quick Crance GEAR BOX 
/ncereases Production up 70 (000% 


PAYS FOR ITSELF IN 30 DAYS! Sold Un 
GUARANTEED ACCURACY! Is guaranteed 


224 per inch with opproximotely 3/1000 toed f 


fine turning. 
Throughout the complete ope 
out f 


workmen eosily produce top output. 


holes 


PRECISION CONSTRUCTED! 


moody & cu 
$125.00 without te 


throughout with gears of 
Box housing is made of high grade aluminum alloy 
onze beoringt 

Fer OGAN, FOWERCRAFT, ATLAS, ond CRAFTSMAN 


with leod screw 


ieee F.0.8. Los Angel 


‘You can cut off your own lead screw and seve $10.00. 
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RED-ITCHY SKIN? 


watch out—it’s often 
‘Invisible’ 

Liquid as 
Promptly 2 
Relieves . 
Torture! 2" if y 


First applications of wonderful soothing 
Zemo—a Doctor's highly medicated 
invisible liquid — quickly relieve intense 
itching burning of Eczema, Psoriasis and 
similar annoying skin and scalp irritations 
due to external cause. Zemo also aids 
healing. Amazingly successful for over 
85 years! Apply any time—doeen't show 
onakin, First trial of clean, stainless liquid 
Zemo convinces! Buy Extra Strength 


‘Zemo for mean cases. iatsneane ZEMO 


‘Witen Wimag a Writing Advertisers Please 
Mention Popular 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
For Pleasure ond Profit! 


WARNER FLECTRIE £0., 603 n. 
rntiemen: Send Free Saripl 


Address. 
Cay 


Proven Motor Conditioner 


Stops Gas and Oil 
DisTRBuTORS 

Waste Due to Stuck 
WANTED) Rings and Valv 


DATE NTS! a 


AND TRADE MARKS = 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
rite Yar Free Book and “Certification of Invention” form 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


Inventions Wanted 
Patented or Unpatented 


institute of American Inventors 
Dept. 3, 1926 Eye Street, Washington 6, D. 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK ——m 
ena oemny ope O87 FO 


op a8 high ag 480-8100, weekly after & 


Syotem of Foot Correction, 62 Back Bay, Boston, Mass. 


Today ELECTROPLATING 
The business of 

ble ‘business time. Postenrd bring {all 
detaus. FREE. PI "ATER HYDE, Dept. 8, P. O, Box 176, 


Write Today for Free Catalog. Send no 
ADVANCE SPECTACLE COMPANY 
| 537 South Dearborn Street, Dept. SP 11, Chicago, Illinois 


POPULAR SCIENCE 


CONVERT YOUR LATHE INTO A 

lA THE OWNERS PRECISION MILLING MACHINE 
IN LESS THAN THREE MINUTES! 

= = re ae cree 


‘let Cotimg and Many er 
Cottmg Reyes Mang 


‘USED EXTENSIVELY BY U.S. GOVERNMENT AS PART 
(OF MOBILE REPAIR TRUCK STANDARD FOUIPHENT 


| GLOBE PRODUCTS MFG.CO. DEPT. AS. 
3380 Robertion Blvd, Los Angeles 34, Colt 

Send me bulletins on 

Globe Miller Globe Cross Slide 
(Globe Heavy Duty Bed Turrets 


IMMEDIATE 
DELIVERY, 


WW hos 9 power’ {' Hond cross feed. — Equipped 
with telescoping toper ottochment — yes) no -? 
Globe Boring Bor Holders 

Globe Milling Vise ond Dividing Heods 


a 


you can check in 
OW __wmillionths! 
_ 


queah hight - 
MARTINDALE 
DUST MASK! 


Made from solt rolled aluminum, easily ited to th 
the cotton biter pode ate replaceable in a few seconds 
Not intended for the severes! conditens not at prctecten 
‘guint! toric dusts or free silicia or asbestos, Martindale 
Masks olter excellent protection against over 400 dicts 
uch as wood, grains, chemicals, foundry, coal, insect 


on measurement! 


powders, fr and feathers, rust, paper, bacco, tertlzer, were 
sluminum, ec, ee TORY tor 

‘Used by workers in thousands of plants over the past 10 some Eee | Senco sern more by learning so work ice 
yeon. 


SPECIAL OFFER 


1 Mask and 50 Relill Pads 
sent post paid on receipt ot. . . - $1.00 


Descriptive folder ond quantity dis- 
‘counts furnished with each shipment. 


MARTINDALE ELECTRIC CO DEARBORN GAGE CO. 


4373 HIRD AVE CLEVELAND 7, OHIO DEPT. 9, 22035 BEECH ST. DEARBORN, MICH. 


Now YOU can own 
Famous WAR PEN 


The INKMAKER Pen 
“Makes Its Own Ink” 


Everywhere you hear returning war veterans sing the 
praia ol the pen that never needs an tak bottle, 


aoe 

Sie fe 
setlign cca a tea ae 
wat dy the ae ‘own spare battery. 
ut 


ik eae ated 
ce aad tne Eat ar 
scapes a Atha ead Se 


er 
ediurn 


yo mscond 


Den with order 
ice Br 38 per 
Or enclose 
Swe wil ship 


Simply place 
itis inant 
i 


prepaid. 


1.00 per pes 


B tenes dil pre vostaan 
ance $7-75 per pen plus C.O-D. chargen. — 
Same 


‘Your customers will gasp with 
wonder at these 


‘amazing new 
Hues, novel- 


wie nursery, glamour end. other 
Subjects. Sell ‘on sight, 


Madison Mills. 303 Fourth Ave.. New York 10, KY, 
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HEY! HAVE A HEART 
WITH THAT TRAP 


Anng alerts pepe "Havabry traps 
‘beat snap traps all hollow for farm and estate 
‘use. Your good dog can’t lose a toe in these 
traps and its easy to return the neighbor's cat 
‘or turn your own loose unhurt. 

This trap works like the old box trap ie 
opens at both ends 90 the animals can see ail the 
‘way through and get a feeling of confidence. 
‘No springs to break. Some have given continu- 
‘ous service for over ten years. 

A trap sect continuously near the chicken coop 
‘Will pay for itself very quickly. 

‘Send for illustrated price list. 

ALLCOCK MFG. CO., 78 WATER STREET 
‘OSSINING, N. ¥. ‘Dealers Wanted 


POCKET ADDING MACHINE 


WRITS 


ALL FIVE:-:-. 


YONDER: SHAVE has all five, not Just 3 or 4, but all five of 
the essentials for clean, comfortal 


New York 6, N.Y. 


ine-woods fragrance. 


‘Not highs’ perfumed 
<rrs New. 


onder Shey ACICs Rett 


ROvACsay Prooucrs ‘oon "337 


BOOKS FOUND FREE! 


What books do you want? 


Lowest market prices onal! Rooks, No charge fr locating old books, 


D-TO-FIND. or OUT= 
SEARCHLIGHT BOOK CENTRE 22'East 17th SL New York Cty 3 


“The. Book, They're Talking About” 
‘Connins over 358 tactrains, charts aod tates 


ATOM 


OF THE HUMAN | FIGURE 
na 


POPULAR SCIENCE 


QUICK WARMIA 


FoR ROOMS WITH THE CHILLE L 


Here is a miracle 
steam heat! It bri 


comfortable living 


chilly 


rooms, recreatio nts, summer homes and 
offices, 
Electric Steam Heater is safer; compact 
luggage: e as a piece of fur- 
light enough to carry anywhere. In 
and Convection models to suit your 


these new, low price 


matie Safety Shu 7 
danger of fre or burn from glowing coils; costs but a 
few cents a day to operate; AC or DC, Three colors 


Wittie Mra. & Sates Co. | 
Chicago 5, tl. w 


THE “POCKET-SIZE” 
* MACHINE SHOP 


PUT THIS “WAR VETERAN” TO WORK 4297300'r3'x” 


Kelvinator,, Consolidated Aircraft 
Douglas and other 
Now that priorities have been lifted, 


Eraftemen would 5 
fot along “without “these mighty 
{ite midgets. 


ONLY, MOTO-TOOLS HAVE 
iLL THESE FEATU 


7205120 AC oF DC 


- 1ODAY TRIAL Mee acheter 
Serres acer aes! 


WATCH FOR 
THE RETURN 


oF 
MOTO-SAW 


DREMEL MFG. CO. t HM RACINE, WIS.usa 
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Brochure describing 
\ BERNARD tools for 
\ the Home Workshop 


A catalog every homeowner and every 
home workshop enthusiast should have 


Whether your interest is in “repairs around 
the house” — or in woodworking, metal craft, 
leather craft, jewelry, model building — what- 
ever it may be, there are BERNARD tools that 
are a pleasure to use because they do the 
job better and easier. 

SEND TODAY FOR FREE BROCHURE 


Wm. Schollhorn Company 
‘Quality Tools Since 1870” 


‘Wim. Scholhorn Company 
7011 Chapel St, New Haven 9, Conn. 


Sirs: Send me your free brochure of BERNARD tools 
for the home workshop. 


(one No.) 


Opportunity is Knocking 


.for Wood NOVELTY : 


MANUFACTURERS 


Pensacola is truly THE $pot for anyone who con- 
field of ma- 


templates modest operations in the 
hogany novelties and souvenirs. 
‘The famous Weis-Fricker Mill, whi 
the tropics. has 
ends suitable for ash trays, 
book-ends, toys, 
cle: passing stream of 
rs one immediate and profitable 


of the Wels-Fricker MIL h 
cordial invitation to such small industries 
Shop near their big plant. Labor is cooperative, taxes 
low, living conditions excellent, 

Pensacola invites you to write today for specific 
information, 


INDUSTRIAL DEVELOPMENT DIVISION, 


mae 17 Lae UL bie 


HERE they ARE— 
the BOOKS you WANT! 


Rese quer Drawn 
RENAUD MG. os 
(Bytes tare 
NAGI AMARE Stow can prt 
pitta ee enna 
wear sg ron 


‘number references. 


5-MINUTE CLASSICS: 
Great Works of literature condensed. . 


AMERICAN JUDO 


‘Returning Veterans! Oder and factors workers. AML 
Pars toe eat tor fe with 
eof Amtricas greatest industries. Gulek 


eiphia 46, Pa 
KILLS FIRE BY ITSELF 


MAKE 


Sue 


CHRISTMAS 
PICTURES 


tures at 
Light 
and element, and no 
in price! Extremely sensitive. 
Always accurate, At most 


Type DW-58 


$2325 


Federal tax included 


GENERAL@ ELECTRIC | 


RENEW VALUABLE EQUIPMENT | 


ES SERVICE 


fo 


F 


r 
! 
rus ann panera conren I 
if 
| 
Cities Service Oil Co., 401 Kew York ave, Trenton, N. J. | | 
1 scion shack ot money anda for 8 Peet || 
| 
| 
! 

Lu 
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| giant- 


NOW ALL 3 
postpaid 


‘Comprehensive data sections 
by Gen. H. 

value, No 
sensational combination offer. th 
Volume absolutely free! All 3 volumes carry out the same 


ravure on fine antique 
‘Open to full 2-foot widt 
gift card, if you wish. (See coupon.) 


“Superfighter—The Mustang,” by the 
editors of AIR NEWS, (Value $1.00) 


BIGGEST 
gift package 


AIR NEWS 
YEARBOOK 
$4.75 
NAVY 
YEARBOOK 
$4.50 
TANKS 
and Armored 
Vehicles 
$4.75 


(Value $14.00) 


r only $]9o0 


striking forces of the United Nat 


| we've ever offered. All 3 of these timely, 

size volumes—1200 vivid action- 

| photos of all the world’s mechanized 
weapons—land, sea, and air—at a clear 
saving of $4.00! 


the smashed battle strength of the once-proud Axis 


H. Arnold) provide 
just in time for Ch 


ling 25,000 word report 


mat. They are printed in costly sheet-fed 


paper, bound in beautiful cloth, P 


If you order NOW, be- 
fore Christmas rush, 
we'll add to each pack- 
tue, a FREE copy of 


REE 


PHILLIP ANDREWS PI 

‘545 Fifth Ave., New York 17, N. ¥. 
Please rush___‘combination packages of Aik 
NEWS YEARBOOK, NAVY YEARBOOK, AND TANKS 
AND ARMORED VEHICLES, at $10.00 per set, postpaid, 
T enclose $___. You will refund this. deposit 
Promptly, if T return books unharmed within 10 days. 
Name 
St. and No. 
City and State Se 
(Check here if you enclose list of names, to whom 
you wish silt packages sent. We will include 


Delivered postpaid with handsome 


EYE-GLASSES by MAIL =stowas 
‘Send No Money. 95 


REFITS and 
y RELINES 


DENTAL PLATES! 


Lasts for Month: 


FIT-RITE quickly mabe low. lpn lt 
ESC Esikand laugh natural aod contdenty 
FIT-RITE you apply=at Home 


Simply aqueeze FIT-RITE on your dental plate 


fot m paste or powder. 
plctes You tppiy it a 


FEED TO LAST FOR MONTHS or NO COST, 
SEND NO MONEY ier ioroniysiss 
‘Unecoupon below. Enjoy a new again. 

1th nelataction guarantsed or money 


FREE TRIAL Offer! 


SPECIAL—generous package of dental plate 
leansor included absolutely free. This natant 
brushieas cleanser WORKS Lik! 

will not harm any denture. 


FIT-RITE CO. oepe 


Chicage 22, 
1 be of FIT-RITE Dental Plate Raliner that you 
Guarantee foaatity 10057 mor it won't cost em pest. 

J GL wittacpowe 51.00 plus powage wits pone 
! C Enclosed is 


WITAME 20s ecsoceonemeereccnnse 


| AppREss.. 


aes aeeeeieacell 
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A New Hobby! 


pA COLLECT GENUINE 
I $ U. S. MILITARY 
SHOULDER PATCHES 


Make your den or lodge room the 
enter oh attraction with this tase 


in coin for iluatrated 
fader tnaprice lst 


MIDWEST SALES 60. 


P.O. Box 1092 Omaha, Net 


NO MONEY 
TO PAY 


THiS FINE. sur 


Prices, complete instructions, 
MAURICI 


Siny kind: Bend ut Sour Bheprints 
ules 

Send for Complete Catal 220 
CHICAGO GEAR WORKS 


New 


INTERNAL KEY SEATER 


‘Attaches 30 seconda—cuts key. 
mates. Also 
oll grooves. Hendy for 


delivery. 


JOMN E. KANDLER CO. $19.75 


F.0.0. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


| 500 PERSONAL L ABEL sf 
nly 


GUMMED 
COMPLETE NAME &, ADDRESS 


{fea tuoule. Money. tee 
WESTERN STATIONERY CO. bepL2363,Topeka,Kan, 


POPULAR SCIENCE 


Countersink Metal, Wood, Plastics with this 


EXACTO automatic 
MICRO-STOP 
COUNTERSINK 


press, portable 
(Over half 

craft fabrication. St 

plified design and moun 

part 

preci 


neciat WHITTLER'S KIT $1. 50 


sack winow cp xi rissSf80 CATALOG 


CLEVELAND MODEL & SUPPLY 
%& 4508E106 Lorain Ave., Cleveland 2, Ohio, U. S. A. 


NOVEMBER, 1955 


The gift I thought no 
one could give me.. 


®So inconspicuous 


they're singing Little Town of Bethlehem, 
tually hear them! Me, who thought I'd 
lost the priceless gift of hearing forever. 
T'd grown to hate the very thought of Christmas, 
While others would be happy, I'd feel out of it 
alone, resentful, imprisoned in a world of silence. 
But tonight, I'm as thrilled as a child that Christ- 
mas is coming. For I'll be part of things, again, 
And, I'll offer a prayer of thanks for a husband 
like David. It was he who overcame my foolish fears 
about wearing a hearing aid and induced me to try 
a Zenith. That's his Christmas gift to me... hearing 
the gift I thought no one could give me. 
If you have friends or relatives who are hard of 
hearing, take them toa Zenith dispenser for a free 
demonstration of the Zenith Radionic. If they can be 
helped—make the Zenith Radionic your Christmas 
. You'll be giving a lifetime of better hearing! 
I coupon today for name of your local dispenser, 
plus free literature. 


Choice of Amplifier Colors at no Extra Cost. 
Super-powered A-3-A $50 
Standard Model A-2-A $40 


Model B-3-A (Bone Conduction) $50 
‘THE NEW 


RADIONIC 
HE AID 
== PASTE ON PENNY POSTCARD AND MAIL=: 
ZENITH RADIO CORPORATION, Dept. PS:11A 
6001 Dickens Avenue, Chicago 39, Illinois 
Please send me FREE literature about the Zenith 
Radionic Hearing Aid—plus name of nearest dispenser. 


Name 


Address. 


Ciry Stare 
Physicians check here for special literature. 


BUY MORE VICTORY BONDS -==~=== 
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HANDEE IS THE PRIZE GIFT 


Give a Handee this year to your son, 
Gad. friend—give one to yourself! It's 
fot only a tool, it's a hobby. a new 

Outlook! Satisfy that urge 
to create, Know the thrill 
of turning out profession 
al-looking projects, With 


) and. plane. models 
fume jewelry. wood carv- 
Ings, puppets, initialed 
bers, engraved trass 
ticles of every de= 


‘MAKE THINGS FROM 
WOOD PLASTICS 
METALS @ GLASS 
LINOLEUM 
LEATHER « ALLOYS 
HORN # STONE 
BONE, etc. 


GET A Goop sTaRT 
GET THE HANDEE KIT 


carrying case! Set Includes 
jeoi cutter, drills, bristle 
hes, poll wheels and 
points, rubber dise, drum ‘and bands 
mounted wheels, Speed Oil, sandpaper discs 

‘You'll be amazed at what you can accom: 
“Op Ps 


lant Gompltes portale. 
$25.00 
7H GRsEtro 
T OF 


RA FRIEND «+= 
FA LIFETIME! 


WEW! accessory CASE 


‘Too! owners have been wanting 
It for years! Sensational assort- 
ment ‘of Anest quality. tme- 


LIVERY. Postpaid 
{Handee Tool not included) 


ORDER NOW! use tus couron 
CHICAGO WHEEL & MFG. co. 
S101 W. MONROE ST. DEPT. PO 
‘Ghicaco 7, TL. 
1 S533,28,G] MANDEE TOOL O HANDEE KT © AccES- 


Is money order. © Send C.0.D.1'll pay mailman. 


TELLS HOW TO HAVE A 
IMONEY MAKING BUSINESS 


Men and Women, get thi 
Shows the Way t0 
Independence. Tt 
fe BOOK which tells how tndreds have 
freedom trom job worrles and prosperity besand 
their dreams, Sell ast used food products, drt 
Hletrien, and other household am ceases 
ing money saving prices. Bg profty for YOu, 


Txperience and only poeket money tor 
sles plan and 


Biceckey War 
THE BLEECKER’ COMPANY. “Dest._P5-11 


BUILD YOUR 
OWN RADIOS 


FREE “70727 
‘CATALOG 
Send for your copy teday! 
‘Address Leo, WOOFO 
Dept. PS-11, Coun! Bits, lows 


RADIO LABORATORIES 


What Every Mason Wants 


We haye Important Masonic books for 


Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 
‘OUR RITUALS ARE USED THE WORLD OVER 


" HARD-TO-GET 


RADIO PARTS 


NATIONAL ELECTRONIC sae 


BREATH TAKING BEAUTIE 
1M FULL COLOR FOR Al 


Theiling, colorful 
transparencies of 
eautfat Holywood 
Models 20 rel 

relovely they tas 


screen preston. Por 3s mom: sidon. strip im and'8 or 1 mmm. 
tov inf ScalCombiration Gere Tw tai ta 
arenes of lovely =f Models and censational Hollw 
Professional View Ht FOR ONLY $330, 


Readable By Day or Night! 


Boys! Sportsman! Sensational New Wrist Type Mr vwmeaeviay 


-Luminous-Dial COMPASS 


HERE ARE THE FEATURES THAT MAKE THIS THE 

GREATEST COMPASS “BUY” In All AMERICA! 

© file Type Sealed Yn Liguid Unrate 3 

. Sater ‘Shockprct, Waterprt \ 

© Luminous “See In The Dark* Dial (= Examine for —— 

 Latet fee Pintle on eae 10 Full Days ieee 

at Our Risk! 

© Wnst a Compass this ts! Made to give superior perform= 

der any and all climatic conditions. "Will not freeze 


ance un 
‘at even 40 degrees below zero, Works perfectly under a bins 
ing sun. Guides you accurately all hours of the day and night, 


jm J iuunots mena 
N. Dearborn 


THE RADICALLY NEW UNIT THAT HANDLES ALL TYPES: OF INTRICATE WORK! 


* This machine was developed to meet an $A, Precision, machine for smallest to 
exacting need for speed and accuracy on the ing pred FOB, Dayton, @ Qe 

most intricate work, The Up (cop ere oa, Peas $39. 
Carbon fod) gets "way down int ‘Adjustable wire-stripper adapter 


spacer. Te'may be Tesharpened repeatedly. Aeuabla ,cvingataerey ada 
Heat is concentrated only at TIP 

. which becomes red-hot on 
contact. . . no current drain! 


Pally tested, perfected and | PROVEN in 
thousands of actual jobs! “TWENTY FOUR 


Promptly. 


WYSE LABORATORIES 
211 S. Ludiow St., Dayton 2, Ohio 


Smooth. Setiny Finish 
sr iy" 6 Ft long © 34" High @ 26° 
1, Mich, | Deep. Shipped Knock-down, with 


ese zs 
~~ | MOHAWK LUMBER CO. 


| 14525 W. Chicoge Boulevard SP” Send Check or Maney 
TATE, DETROMT 27, MICHIGAN Order, ot Will Ship 
| 0b. (s5 Depo) 
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Using © number of different types of plug-in 
tubes in numerous combinations, Beltone con fit 
practically any type of deafness 
elione especially invites hard-to-fit cases. 
‘As your hearing changes, your Beltone deoler 
can change the tubes in your instrument to com- 
pensate—while you wait It is not necessary fo buy 
@ new instrument. Convenient, economical! 


AVAILABLE «., 
IMMEDIATE DELIVERY 


Radios 
Vocuum Cleaners 
Electric Fans 
Electric Heaters 
Aluminum 
Cooking Utensils 


Electric Irons 
Electric Toasters 
Electric Mixers 
Waffle Bakers 


Sweepers 
Electric Shavers 
Infra-Red Health Lamps 
Electric Heating Pads 


Electric Cookers 
Pressure Coo! 
Christmas Tr 
Lights complete 

Send Stomped Return Envelope for Prices 

JOSEPH WINKLER & CO. 


667-671 NO. CLARK STREET 
DEPT. BB-11, CHICAGO 10, ILLINOIS 


FR 


BLOWERS ¢octne 
BF) Me Seber. Ser, eel 


Get Quick Lasting Relief 


Wear Guaranteed, Proved ARC 
ELERS in any. 
metatareal pa 


Spry 
it take $8 for 
air only se 


save C.0.D. by sending 
Pleased after 40 dayn. ‘Set 


ARCH HEELER CO., Dept. 51-7, COUNCIL BLUFFS, IOWA 
POPULAR SCIENCE 


ASTRO-TELESCOPE LENS KIT 
Thrill yourself . 


LD Too 

rope u dozen times as pow~ 

lng of easy educational work, 

he usual cost. Even a boy can do it with the 
ded. 


{rifling price of $1.05 POSTPAID, check or M.0. Money-back 
Funrantec.. Address nn envelope now 10. | 
RSCOPE, 


=3=\ $0 
= THOUSANDS. srniee wer ier Can 
\ See Ce ae 
Pacgns radon, atarcycies 
Raat Nase Vetaca oat 
ap'prlesty” Sayers alae to serplon Props 
ore, "aa nota vey gad cnet ran 2t | | 
Salbabie information Sand 9t.00 Schack st 
Toney order toy ter year cove. Postoels: | | 
nc aeveR 


Yours TO-DAY 


The New Luellen 
HARMONICA 


Most wonderful pocket instrument ever made is the har- 
monica. Easy to master, fun for Everyon 

‘The Luellen has 10 holes, 20 notes Key Pion $1, 79 
Beautiful tone. Now ready. Postpaid Only 

INSTRUCTION BOOK., Simple for youngest child. No notes, 
scales nor exercises. Ten ‘charts show everything. In 
Ciudes "75. popular songs. Price $1.00. Here's cur special 
introductory offer: The Instructor and the Harmonica, both 
postpaid, both for $2.39. Send Check or Money Order Today. 


JOHN LUELLEN & CO., 17034 Page Avenue, Dept. 5, Hazslerest, ll, 
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NO PHOTOGRAPHIC BOOK IN RECENT YEARS 
HAS HAD SO ENTHUSIASTIC A RECEPTION 
Here ot last is « completely fascinating book on 
Enlarging — profusely illustrated with how-to- 
do-it photogrophs, spiced with sparkling don 
herold pictures, and written in plain, everyday, 
non-technical language. 

‘Whether you're o dyed:in-the-wool enlarg- 
ing fon like don herold, or plon to explore the 
foscinations of this exhilarating hobby, you'll 
find "Enlarging is Thrilling" a joyful ex 
in good reading ond 0 guide to better enlarge- 
ments. Sixty photographs plus don herold's 
humorous and instructive illustrations serve to 
show you, step by step, how simple 
beautiful enlargements. Included with every 
copy, @ 17” x 22" dorkroom wall chort illustrat. 
ing 6 Basic Steps in Enlarging. 


“A GEM—tokes oll the mystery out of 


“LAUGH AND LEARN—when you 
reod this bright new oput by don 
harold. The longuoge is ploin ond 


tiont—even 0 beginner con't 
sms, it he con reod. 


AT CAMERA STORES 
EVERYWHERE 25c 


‘OR SEND 25¢ IN CHECK, 
COIN OR STAMPS TO. 


ERAL 


FEDERAL MANUFACTURING & ENGINEERING CORP. 
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GETTHIS BOOK |) 


on howo to build over 100 Items \\\ | 


“FUN PROFIT | 


@ 


SIMPLE PLANS FOR 
PRACTICAL PROJECTS 
Whether oF not you are 
Mechanically inclined. the 
Drojects in these plas 
Sppeal 


Fepaire for neigh 
Frlends fe the plans 
embody all kinds of electrical de- 


Projects and most of the 
sin be found around work= 
ing able to make your own, 
Jobs, "and the Leday Manual 
fs: how to make over 

‘money beck 


Wot satistied, Only'$1.50. Canada, 31-75. 
THE NEW. MODERN LEZAY 


PLANS {3} 


FROZEN STORAGE sj” 


For Fish, Meat, Fruit, ete. 


From 5° above to 10° 
below zero. 

5 sixes—8 to 40 Cuble 
Feet Capacity 


NO KNOWLEDGE OF RE- 
FRIGERATION REQUIRED 


MILK COOLER PLAN: 
Me Included at no extra cost. 


‘Send only $1.00 for the FAST 
Fr plans—or, save 25¢ 
nd send $2.25 for both these 
plans and the Leday’ Manual. 


723 LEJAY BUILDING 


MINNEAPOLIS — 8 — MINN. 


Makes a Pipe 
Welcome Anywhere 


With that RICH, NATURAL, NUTTY Flavod 
Write for free booklet, "The Choice 
of Experience.” John 
Walnut Tobacco S| 
Custom. 


the 


Make extra money 
as shop agent for 


SCHERR toois 


‘ee 
SPEED MACHINE SET UP 


h the Scherr Dial 


co, 200-PS LAFAYETTE ST 
NEW YORK 12, N. ¥ 


oo 


Try it! See the Added Beauly C 
‘with thie SEY ZOO {pet s. rush ) port 
Se teed earner eee 
fe See Sees Rea yeaa, 
egg cas ea 
hay bates Be" ics Sobel er eee ST | 
wis thse athtoeameetie rae deittiat ehetanlas 


Every Panter and Crattsman Should Own One 
‘Send for your tool and as many 
additional width tips you need toda 
et You are not. satiofied th 
You cain do Bester work’ md cha 
Of project, “return the Yoo! and we 
‘wit? refund your money promptly. 
Point Deatera: Write for Wterature, ete 


WENDELL MFG. CO. 


4224-4 Lincoln Ave, Chleago 18, HNL, 


POPULAR SCIENCE 


‘The family that plays together, stays toxet 
pals of your children 


Tro books every member of the family 
will enjoy reading, with information, sug- 
gestions, pictures and ideas to stir the 
imagination of every parent, of every fun- 
loving boy and girl! “Music, The Emotional 
Outlet for Youth " will be helpful to all 

rents of growing children. “Fun and 
Populacicy Through Music " will thrill and 
inspire all who are interested in having fun, 
making friends and winning popularity and 
honors. Get your FREE copies today from 
your friendly Conn dealer, or write Conn 
S direct. No obligation. Mail coupon today! 
TRE TRON BATT Soe ag C. G. CONN LTD., ELKHART, INDIANA 


©.6. CONN Lid 132 Coon Blas, Elkan, od. 
Jf Piescceced FREE py ofa checked below, 


By ate ne eet nr ont 
[Li “Fnand Popularity Through Musto” 


——— 
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Fits, vost pocket, o- pure. 
Accurate, O} 


CALCULATOR MACHINE CO. (Mfrs.) 


DEPT. 460, P.O. Box 1118, CHICAGO, ILL. pe 


r USE COUPON 
.CULATOR MACH 
© Box 11ib, Dept. 460, Chiengs, 
Your Calculator ie fust what I've been looking for, Send 
Sno nf once {C.O.D.) or It am enclosing $2.56) 
Namo. 
Address 


city 


PRICED 


ADDING 


MACHINE 
VEST POCKET SIZE 


MAKES IDEAL GIFT 


Baby Calculator makes an 


“¢4p50 
= 


SEND NO MONEY 


THE SLIDE RULE Seupuriep 


By THOMAS H. BLAND! 


AIR BENJAMIN AIR 


RIFLES ORDERS WOW ACCEPTED PisToLs 
EARLIEST POSSIBLE DELIVERY REALLY ASSURED—ACT NOW! 


When Writing Advertisers 
Please Mention Popular Science 


FLOYD CLYMER’S 
MOTOR SCRAPBOOK 
: aor 
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HOW TO BECOME E: 


J1U- JITSU PERT, Keep Health, Have 


Fun. Teaching 35 years. Send 10c for par lessor 
Modern School Jiu-Jits 


* 


This stands for 
Honorable Service 
to our Country 


* 
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i 


An Ideal and Practical Gift For Any Man! | 


RW" ANY 


= ‘vailable Now Without Pires $23 SO 


Designed to Do High-Grade Welding Inexpensively 


Maintenance men, farmers, mechanics, machine shops, 
foundries, quto, general repair and job welding shops 
using the DYNAMIC WELDER find it so indispensable and 

useful thot they cannot afford to be without it. IF in 

rienced you con easily learn to do a variety 
grade welding jobs by following the practical, simplified 

‘operating and welding instructions furnished. 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 


RM, Hos eight metallic and corbon arc welding heat stages. Does work 
IREER "yo, would think onty pone witha lorger, more expensive mochne. 
= READ WHAT USERS SAY... 


fi T Repair Shop Owner says, “It will do more than you say” 


merce — ey want 10 s0y | operate @ repair goroge end om more thon sisted 
REPAIRS noe with he welder. Wil do more thon you voy.” ‘CPs Buller, Ohio 


APPLIANCES . W's the Greatest Portable Outfit 


COMPLETE 


AMAZINGLY SIMPLE 
TO OPERATE! 


This portabl 
Welder, 


Dynamic 


venient properly wired 
110 Volt 60 cycle 
line. Con also be 
supplied for 220 
Volt 60 cycle op- 
eration and for 
other voltages 
‘ond cycles at 
slight - addi 
fionol cost. 


in cost but not in convenience. You moy put me on file os our 
nee wonderful welding produc.” W. 1B, St. John, N. mea 
MAINTENANCE — AUTOMOBILE Better Than I Expected 
EP AIRS “thave done quite litle welding with my welder ond will say itt better AZ 
‘convenience, ond voriely of work thot con be 


‘with the Dynomic ore the attractive points.” W. RP, Portland, Ores 


SUPERCHARGLD WELDER 
GET DETAILS ON OUR 10-DAY TRIAL OFFER! 


Once you see @ DYNAMIC in operation you won't want to be 
without it, Its simplicity will omoze you. In a yeor the 
DYNAMIC only costs you about 6c @ day. Comes cbmplete, 
ready to operate, with helmet, rods, cobles, electrode holder and 
to buy. Write today for 
ils on our amazingly 


‘operating instructions, etc. Nothing el 
, free particulars, Act now and get 
low priced Dynamic Welder and 10 doy trial offer. 


NAMIC | 


NY 
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MORE VERSATILITY 


FROM SOUTH BEND LATHES WITH THESE ATTACHMENTS 


tions through the use of three cutting ools. Uorge graduated feed det 


These and other practical attachments 
greatly increase the capacity of South 
Bend Lathes for a wide variety of opera- 
tions. They simplify difficult set-ups, save 
time and effort, and often eliminate delay 
and expense of making special fixtures. 


Write for Catalog 77R in which all South 
Bend Attachments are illustrated and de- 
scribed. Also, state size and type of lathe 
for which required. Attachments only 
available for use on South Bend Lathes. 


(= souTH BEND 
LATHE WORKS 


Lethe Builders Since 1906 
456 E. MADISON STREET, SOUTH BEND 22, INDIANA, 


South Send 16"Toolroom Lathe 
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The Greatest Adventures o 


(01: ORERTLSconT 


— us 


Each Story in Author’s Own W 


ele Rarer 


+> 


Your dealer may not be able to say “Sure.” There's an even 
more limited supply available than last year, because the 
Armed Forces still require so much non-boil-away anti-freeze, 

But if he can supply you with “Prestone” anti-freeze, you're 
all set for the cold weather. “Prestone” anti-freeze can’t boil 
away, evaporate or foam off. It protects against rust and corro- 
sion, One shot lasts all winter—you're safe and you know it! 


Here's how anti-freeze is being ributed this year 


‘To assure anti-freeze protection of the nation's motor vehicles, the War 
Production Board, with the cooperation of the Anti-Freeze Industry 
Advisory Committee, set up a state allocation plan for the distribution 
of all anti-freezes. This plan is intended to assure mo- 
torists of some kind of anti-freeze protection. Some 
“Prestone” brand anti-freeze will be available in all 


NATIONAL CARBON COMPANY, INC, 
Unit of Union Carbide and Carbon Corporation 


‘The registered trade-marks “Eveready” and “Prestone” 
distinguish products of National Carbon Company, Inc. 


WHY 
OUR ARMED 
FORCES 
STILL NEED 
ONE-SHOT 
ANTI- FREEZE 


Vast numbers of our 
tanks, trucks, planes, 


throughout the 
world. This tremen- 
dous investment of 
the American people 


must be 


why our 
armed forces still re- 
quire quantities of 
‘one-shot anti-fre 


Time Too Short 


Even though the re- 
quirements of the 
services have been 
reduced, not enoug! 
“Prostone” anti 
freeze can be made 
to meet both 
tary and civilian 
needs this Wit 


PRESTONE 


PRESTONE ).2 


ANTI- FREEZE 


